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The Amsler Horizontal Tensile Testing Machine 
has been designed for testing materials of small section 
or low tensile strength such as fine wires, foils, fibers, 
fabrics, paper, yarn, leather, rubber, etc. The long hori- 
zontal design permits easy access to all parts, unob- 
structed view of the specimen, convenient gripping me- 
chanisms and sufficient travel for specimens of great elon- 
gation such as rubber. 

All of the desirable features in a small testing machine 
are included, such as the highly accurate pendulum load 
weighing system, five load ranges for greatest sensitivity 
at all loads, and speed control variable through eight steps 
from 0.1 to 20 inches per minute. 

The tensile load applied is balanced by the deviation 
of the pendulum from the vertical position. The move- 
ment of the pendulum is indicated on a straight line scale 
located in front of the operator for easy reading. The 
pointer remains at the maximum load after fracture of 
the sample. The recording drum is located directly below 
the load scale. The recorder will plot the elongations as 
1/5 size, actual size or double size. 

A split nut arrangement on the pulling grip allows 
quick positioning of this grip to accommodate different 
length specimens. A wide variety of jaws and clamps are 
available for holding the different samples. 


The Amsler Combined Stress Fatigue Testing Machine 
has facilities for applying repeated stress in torsion or in 
bending or in any combination of the two. This com- 
bination type stress is most frequently met in service, and 
fatigue machines which will apply only a single type of 
stress, therefore, could not duplicate many service condi- 
tions. Torsional stresses up to 30 tons per square inch 
and bending stresses up to 60 tons per square inch can 
readily be produced. 

A standard specimen 14” square by 31” long and with 
the center reduced is used. It is held at one end by a 
heavy support. A collar over the other end is fastened to 
an arm pivoted about a vertical axis passing through the 
center of the specimen. If the specimen is held in line 
with the arm, only a bending stress is applied. If the 
specimen is turned 90° to the arm, only a torsion stress 


OS 


SN 


is applied. Any angle in between will be a combinatie 
of the two stresses. A disc carrying out of balance weigh 
is linked to this arm. The disc is belt driven by a mot? 
running at constant speed. It is only the stress produc; 
by the out of balance weights which is transmitted to t! 
specimen. A complete set of out of balance weights f 
varying the stress is supplied. The stress moment appli 
to the specimen by any given set of weights is constad 
and independent of the elastic properties of the materi 
under test, therefore, the first fissure increases the ampt 
tude and the automatic stopping mechanism acts imm 
diately. 

Prompt delivery on these machines can 

be made from stock now in U. S. A. 


AMSLER LINE OF PHYSICAL TESTING APPARATUS 
Abrasion Testers Dynamometers Presses 
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Cement Testers Gauge Testers Tension Indicators 
Chevenard Micro Hardness Testers Tossion tes 


Vertical & Horizonta 
RSCEES Volume Meters Tensile Testers of » 


Creep Testers Impact Testers All Sizes 
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y\ctions on Standards for Stainless Pipe, Shipping 
J) Containers and Masonry Building Units—Brick 
. and Tile 


On NoveMBer 15 and 16 
» Administrative Committee on 
fndards approved important new 
ecifications for Austenitic Stainless 
el Pipe (A 312), a new Test for Pene- 
tion of Liquids into Submerged 
mtainers (D 998), and several revised 
cifications and tests for certain 
sonry building units, as noted in the 
ached table. 


ninless Steel Pipe: 


This new specification has been under 
jvelopment for many months in Com- 
sttee A-1 on Steel, through the Joint 
‘mmittee on Stainless Tubing Spe- 
ications which is sponsored jointly 
ih A-1 by Committee A-10 on Iron- 
romium, Iron-Chromium-Nickel and 
lated Alloys. It is intended as a gen- 
41 guide for the purchase of austenitic 
vel pipe and to serve as a basis for 
feement where certain details may 
% be specifically covered. There are 
2 grades of material involving both 
; miless and welded pipe which is in- 
jided for high-temperature and gen- 
in corrosive service. 

‘The five grades of material involve 
‘romium-Nickel (TP 304), Chromium- 
‘kel-Titanium (TP 321), Chromium- 
tckel-Columbium (TP 347), Chro- 
‘um-Nickel-Molybdenum (TP 316), 
J Chromium - Nickel - Molybdenum 
/P 317). Maximum carbon runs 0.08, 
/> cent manganese 2.00, phosphorus 
sulfur 0.030 respectively, with silicon 
ximum 0.75 per cent. Nickel ranges 
m 8.0 to 14.0 per cent, with chro- 
um content going from 16.0 to 20.0 
¢ cent. 

[he minimum tensile requirements 
: 75,000 psi., with a yield point mini- 
im of 30,000 psi. The longitudinal 
ngation in 2 in. is 35 per cent, and 
nsverse 25 per cent. 
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With the establishment of this stain- 
less pipe tentative it is expected that 
Committee A-1 will make certain re- 
arrangement of its high-temperature 
specifications so that the stainless grades 
can all be concentrated in this new 
document A 312. 


A number of A.S.T.M. members have © 


had an active part in reaching an agree- 
ment on some of the troublesome points, 
under the direction of Joint Committee 
Chairman J. J. B. Rutherford. 


Penetration of Liquids Into 
Containers: 


The new Tentative Test for Penetra- 
tion of Liquids into Submerged Con- 
tainers, developed in Technical Com- 
mittee D-10 on Shipping Containers, 
covers a procedure for determining the 
amount or extent of penetration of liq- 
uids into finished packages or contain- 
ers when closed and sealed for shipment. 
The test may be applied to small or 
shelf-size packages or to bulk size con- 
tainers as required. The test may be 
applied to containers as packed or after 
one or more performance tests such as 
drum, vibration, drop, or actual shipping 
tests as required. 

Penetration of liquid is defined as the 
amount or extent of penetration of 
liquid through (as distinguished from 
amount, if any, absorbed by the con- 
tainer itself) (1) the sealed closure; 
(2) the seams of joints included in the 
structure of the container; (3) the body 
or walls of the container. 


Filter Block, Tile, Brick: 


As a result of a rather intensive review 
in Committee C-15 on Manufactured 
Masonry Units three tentative speci- 
fications have been revised and proposed 
revisions of three formal standards are 
to be published prior to their adoption. 
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The requirements on clay block for fil- 
ters are being clarified so that they will 
conform more closely to current prac- 
tice, while: the requirements on clay 
facing tile (C 212) will bring them in 
line with other standards on structural 
clay tile and will limit the variations to 
more satisfactory tolerances. 


In‘order that the tolerances in the 
Facing Brick Specification C 216 will 
be in line with those for building brick, 
and to clarify the requirements on 
coring, various changes were developed 
and approved. 

All of the above items will be incor- 
porated in the tentatives immediately 
but those which are noted in the fol- 
lowing paragraph are tentative revisions 
of formal standards and will not be in- 
corporated in the standards until they 
have been published for a period and 
then acted upon for adoption. 

The proposed revisions on Sampling 
and Testing Structural Clay Tile (C 112) 
will clarify the method of determining 
gross cross-sectional area which, accord- 


Actions of A.S.1.M. Administrative 
Committee on Standards, 
November, 1948 


New Tentatives 


Specifications for: 

Seamless and Welded Austenitic Stain- 

less Steel Pipe (A 312 — 48 T) 
Method of: 

Test for Penetration of Liquids into 
Submerged Containers (D 998-48 T) 
Tentative Revisions of Standards 

Specifications for: 

Building Brick (Made from Clay or 

Shale) (C 62 — 44) 
Methods of: 

Sampling and Testing Brick (C 67 — 44) 

Sampling and Testing Structural Clay 
Tile (C 112) 


Revision of Tentatives 
Specifications for: 
Vitrified Clay Filter Block for Trickling 


Filters (C 159 — 45 T) 
Structural Clay Facing Tile (C 212 - 
46 T) 


Facing Brick (Solid Masonry Unit 
Made from Clay or Shale) (C 216- 
47 T) 


ing to the new requirement, reads: 
“the gross cross-sectional area of a tile 
shall be determined by multiplying the 
horizontal face dimension of the unit 
as placed in the wall by its thickness.” 
This new version is to replace an already- 
existing tentative revision in Section 
12(a). 

The revisions in Sampling and. Test- 
ing Brick (C 67) involve clarification 
of the speed of testing. The proposed 
new Section 11(d), “Speed of Testing,”’ 
will read as follows: ‘“The load up to 
one-half of the expected maximum load 
may be-applied at any convenient rate, 
after which the controls of the machine 
shall be adjusted to give a uniform rate 
of travel of the moving head such that 
the remaining load is applied in not 
less that one nor more than two min- 
utes.” 

Probably among the most widely used 


building material specifications is the 
standard covering Building Brick Made 
from Clay or Shale (C 62). The pro- 
posed changes eventually will provide 
definite requirements concerning the 
maximum amount of coring and frogging 
permitted; also set up will be specific 
variations in dimensions and allow- 
ances for dimensions to conform with 
modular masonry. 


Publication of Above Items: 


All of the above items will be included 
in the respective Parts of the 1948 Sup- 
plements to the Book of Standards, and 


the new and revised tentatives will be 


available in separate pamphlet form. 
The tentative revisions of the three 
standards will be published in the back 
portion of the Supplement to Part II of 
the Book. 


1949 Spring Meeting and Committee Week in Chicago 
Week of February 28 
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New List of Standards Available _ 


MermpBers who may wish to pro- 
cure the new 56-page pamphle: 
listing all A.S.T.M. standards and 
tentatives as of October, 1948, may 
do so with a note to A.S.T.M. 
Headquarters. This List of Stand- 
ards is widely used in connection 
with inquiries about the A.S.T.M. 
specifications and tests. 

The annual Index to Standards, | 
a 260-page book, will be sent to) 
members early in the spring. This| 
Index notes where all of the stand-; 
ards are published. The a 
(available on request as noted 
above) simply gives the latest titles: 
and designations. 


f 


Meetings at Edgewater Beach Hotel; Chicago District Planning Dinner and Entertainme 


Priass are nearing com- 
pletion for the 1949 National A.S.T.M. 
Spring Meeting to be held at the Edge- 
water Beach Hotel in Chicago on Wed- 
nesday, March 2. It is probable that 
the technical feature of this Spring 
Meeting will be a symposium under the 
auspices of Committee D-11 on Rubber 
and Rubber-Like Materials covering the 
aging of rubbers. 


Throughout this week beginning 


February 28 and extending through ~ 


March 4, A.S.T.M. Committee Week 


will be in progress with a large number - 


of meetings of main A.S.T.M. technical 
committees and their subcommittees 
and sections, 


Dinner and Entertainment: 


The Chicago District Council will act 
as host during the Spring Meeting and 
is planning to have a subscription dinner 
at the Edgewater Beach on Wednesday 
night, March 2. While final plans have 
not yet been decided the Council is con- 
sidering an evening of entertainment 
rather than having a dinner speaker or a 
series of papers or addresses. An out- 
standing local musical organization has 
been invited to sing at the dinner and 
there will be shown some interesting 
colored slides having to do with the field 
of natural history. Further details can- 
not now be given but an entertaining 
and pleasant evening will be in store for 
all A.S.T.M. members and their friends 
who will be in Chicago at this particular 
time. 
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Committee Week: 


Already a good many of the A.S.T.M. 
technical committees have indicated 
their intention of holding series of meet- 
ings during 1949 Committee Week. 
By careful scheduling of the meetings to 
keep a conflict of interests and member- 
ship to a minimum, Committee Week 
conserves the time and travel expense of 
those committee men who are active in 
the work of several A.S.T.M. groups. 

There will be sent to all members as 
soon as possible hotel reservation forms 
and further details. 


Aging Symposium: 


Several papers are being developed 


Edgewater 
Beach Hotel, 
Chicago 
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for the symposium on aging of rubll 
but it is too early to announce spe) 
details. Subjects which will probdi 
be covered include mode of attacli 


-oxygen on rubbers, oxygen absorp: 


methods and their utility and limitats 
in the study of aging, chemical cha } 
which take place in rubbers and | 
resistance, physical aspects of the a: 
of rubbers, etc.; also aging effecti 
ozone and light on rubbers, effec 
temperature on’ the aging of rubll 
other factors effecting determinatic) 
rubbers, and a bibliography. Leal 
authorities will participate and pret 
the latest information on this most 
portant subject. 


| 
December i 
it 

| 


IN ADDITION to some very 
resting and unquestionably out- 
finding technical symposiums and ses- 
‘as to feature the program of the 
"9 Annual Meeting in Atlantic City, 
tain of these features being noted 
ow, there will be the usual heavy 
Jedule of committee meetings. No 
Maratus exhibit will be held and it is 
anticipated that there will be a 
stographic competition in 1949. 
halfonte-Haddon Hall, which has 
'n the scene of so many successful 
5.T.M. meetings, will be the host 
fel again during the last week of June, 
iinning June 27. 

1 members will receive advance 
el reservation blanks in the spring, 
1 subsequent BULLETINS will give 
re information about features of the 
ting. While A.S.T.M. annual meet- 
is always are very intensive periods for 
yst of the members, with numerous 
amittee meetings and technical ses- 
s, and exhibits to visit when the 
bits are held, there is usually an 
portunity for some relaxation, and 
‘Atlantic City the ‘‘old” boardwalk 
ight at hand for a bit of exercise or 
idow shopping, etc. 

Ixcellent meeting facilities are avail- 
e at Chalfonte-Haddon Hall, and this 
8 in efficient scheduling of the various 
tures of the meeting. 


Technical Features 


BrieF notes on some of the 
yposiums and sessions scheduled for 

meeting are given below. More 
tailed information will be given at a 
»r date, and of course the Provisional 
»gram for the meeting which gives a 
y complete advance picture of the 
hnical features will be published in 
-May BuLtettn, or distributed sepa- 
ely as far in advance of the meeting 
Ppossible. 


posium on Accelerated Durability 
Vests of Bituminous Materials: 


This symposium is being developed 
Jer the joint auspices of Committees 


ckers Hardness Test on Hot Metals” 
morable Mention, Testing Equipment 
sup, General Section, in the Sixth 
\.T.M. Photographic Exhibit, by 
Mliam W. C. Wilke, Jr., Crane Co. Re- 


rch Laboratories. 


Annual Meeting in Atlantic City Week of 
June 27, 1949 


simerous Technical Features Planned Including Symposiums and Sessions on 
i Durability of Bituminous Materials, Testing Cast Iron, Ultrasonic Testing, 
Bearing Metals and Lubricants, Radiography, and Others 


D-4 on Road and Paving Materials and 
D-8 on Bituminous Waterproofing and 
Roofing Materials. This should be a 
very worth-while symposium as there 
is a vital need for material on this sub- 
ject. 


Symposium on Testing of Cast Irons with 
SR-4 Type of Gage: 


This subject is being sponsored by 
Committee A-3 on Cast Iron to pro- 
mote the study of stregses in castings 
by nondestructive methods such as the 
SR gage, etc. It is believed that such 
a program will serve to illustrate meth- 
ods for testing castings in a nondestruc- 
tive way which should lead toward the 
advancement of their usage in industry. 
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Symposium on Ultrasonic Testing: 


At the annual meeting of the Society 
held in Detroit last year, Committee 
E-7 on Non-Destructive Testing spon- 
sored an informal discussion on ultra- 
sonic testing. Because of the intense 
interest that was expressed in this sub- 
ject, the committee is sponsoring a ses- 
sion to be held at this year’s annual 
meeting. It is proposed to have four 
papers on the subject, the first of an 
introductory nature, the second on 
theory, and the other two on practical 
applications. 


Session on Radiography: 


Committee E-7 on Non-Destructive 
Testing is planning also to sponsor a 
session on radiography to include papers 
on the recent progress in high-speed 
flash radiography, initial experience 
with the first industrial type mobile 
betatron, X-ray moving pictures, and 
a portable two million volt find focal 
spot X-ray generator. The paper by 
Messrs. Van de Graaf, Feshbach, Bur- 


rill, Sperduto, McIntosh, and Buechner 
on ‘‘An Investigation of Radiography in 
the Range from 0.5 to 2.5 Million 
Volts” which appears in this issue of the 
Bu..ertin will serve as an excellent in- 
troduction to the above-mentioned 
papers. 


Symposium on Sleeve Bearing Metals and 
Their Lubricants: 


In view of the evolution and applica- 
tions of the various bearing metals in 
fields such as machine tools, railroad, 


automobile, aircraft, etc., the Adminis- 
trative Committee on Simulated Service 
Testing is now developing a symposium 
on this subject. A feature of the sym- 
posium will be emphasis on the com- 
patability of lubricants used with vari- 
ous types of metals in this field. 


General: 


In addition to the formal symposiums, 
there will be the usual sessions devoted 
to specific topics such as: concrete and 


National A.S.T.M. Meeting on West 
Coast — October, 1949 


As PREVIOUSLY an- 
nounced, the Society is having its first 
national meeting on the West Coast in 
October, 1949, the affair to be in San 
Francisco during October 10 to 14, with 
convention headquarters at the Fair- 
mont Hotel. 

The Northern California District 
Council, headed by Dozier Finley, Re- 
search Consultant, the Paraffine Cos., 
Ine., is the nucleus for the local com- 
mittee on arrangements which will in- 
clude representatives, however, from the 
Southern California District centering 
in Los Angeles, and also members from 
other West Coast states. 

This committee is to set up various 
werking groups which will cover the 
necessary meeting activities. 

The technical program is being de- 
veloped by a committee headed by R. E. 
Davis, Professor of Civil Engineering, 
and Director, Engineering Materials 


“Warm in Winter 


Lab., University of California, Chair- 
man, and J. W. Kelly, University of 
California, Secretary. This group had 
an extended meeting this fall, and a few 
notes on the technical program as it is 
being considered and developed by this 
group will be of interest. However, 
some of the plans are necessarily tenta- 
tive at this time and further details 
will be given the members through the 
BULLETIN and in other announcements 
from time to time. 

The Program Committee, as part of 
its plan of operations, is anticipating 
that the large number of authors who 
will present papers will discuss applica- 
tions rather than basic theory. The 
topics and discussions will be aimed in 
large part at the “general” A.S.T.M. 
member rather than specialists in par- 
ticular fields. 

There will be a number of contribu- 
tions dealing with the application of 


Cool in Summer” 


San Francisco! 


Tue Convention and Tour- 
ist Bureau has the following to say about 
its unusual city. From time to time other 


. notes about the West Coast will appear in 
the BULLETIN. 
SAN 


FRANCISCO—America’s most 


The Golden 
Gate Bridge... 
World’s longest 
singlespan. An 
ocean liner pass- 
ing below on its 
way out the 
Golden Gate in- 
to the Pacific. 
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concrete aggregates, corrosion, fatigu 
ete. 


Symposium on Exhaust Valve Burning: 


Technical Committee B on Lubrica 
ing Oils of Committee D-2 on Petroiew 
Products and Lubricants is planning t 
hold a symposium on exhaust valy 
burning which will consist of three « 
four papers on the subject. This is no 
under development and more inform: 
tion will be available at a later date. — 


statistics and ceramics, and conere; 
products will be covered, and certai 
discussions will relate to dynamic str 
determinations. There are two sessio} 
to be in the field of metals, one inyol! 
ing formability and creep, and t 
second, fatigue. ; 

In the field of paints, it is anticipat 
there will be three papers covering p 
wood finishes, testing of paint, and aj 
craft finishes, with an ensuing lunchei 
meeting and summary in the afterno« 
involving the work of Committt 
D-1. 

The Program Committee is planni: 
two sessions in the field of petrolev 
products, and soils, asphalt, cemel 
and concrete will be dealt with in pq 
sibly three sessions. There will 
certain papers dealing with wood a 
timber. } 

Advice has already been receivi 
from a number of A.S.T.M. Techni 
Committees that they plan to h! 
meetings in San Francisco dur 
October, 1949. 


cosmopolitan city. There is much to: 
much to do, in this fascinating metrop« 
Here are a few of the things you must | 
miss: 

Swing aboard one of the cable cars sf 
high you go, up the hills. Buy flow) 
from the colorful sidewalk flower staiz 
Explore fabled Chinatown—where Ai 
ica seems suddenly to be six thousit 
miles away. Visit the Oriental telephil 
exchange where calls are given by ') 
twenty-four hundred subscribers’ na“ 
instead of by numbers. 

Don’t miss Fisherman’s Wharf—a //) 
of Naples to the eye, a bit of heaven! 
your nostrils if you love fresh seafci) 
Drive on down the Marina, view the ¢) 
boats in Yacht Harbor. Survey the ») 
by night atop Telegraph Hill where »! 
can see both great bridges, Alcatraz (seé# 
ingly so close!), Treasure Island, Rusi# 


) 


before your feet. i 

You shouldn’t leave San Francisco wi ‘ 
thousand acres are a paradise reclail} 
from the sand dunes. This, the /® 
where a local newspaper in 1880 saidjf 
blade of grass cannot be raised wit({h 
four posts to support it,” is now one oj! 
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yuty spots of the world—a garden of 
es, lakes, and groves. Here can be 
) nd the De Young Museum, rare and 
‘yorful tropical fish in the Steinhart 
uarium, the remarkable African col- 
on of animals in the adjoining Acad- 
ty of Sciences Building. You would not 
at to miss a walk through the nearby 
ental Tea Garden. We suggest that 
o/1 stop there for a cup of tea. If you 
re the time, drive on out to Fleishhacker 
a1 (the largest outdoor swimming pool 
the world and walk through the mag- 


SEVERAL significant new 
§.T.M. publications comprising tech- 
val papers and reports and certain 
‘mpilations of standards were noted 
the October ASTM Butterin. These 
tluded the Forum on Tractor Fuels, 
mposium on Mineral Aggregates, and 
Symposium on Spectroscopic Light 
ces. The compilations of standards 
ered such fields as textile materials; 
jastics; electrical heating, resistance, 
wd related alloys; mineral aggregates, 
ocrete and nonbituminous highway 
wterials; bituminous materials for 
zhway construction, waterproofing 
d roofing; and copper and copper 
oys. ; 

All of these publications were listed 
the Members Order Blank which was 
stributed to each member in Novem- 


Several other new publications have 
eently come off press, or are scheduled 
completion soon, all of which will be 
widespread interest to broad seg- 
ents of the membership. In fact, one 
the publications noted below should 
' of interest to each member and com- 
ittee member, this dealing with the 
efulness and limitations of samples. 
In addition to the technical books 
d standards compilations, a new A.S.- 
M. Year Book, a most important 
tblication, has also been issued. 
All of the A.S.T.M. special publica- 
yns can be procured by members at 
duced prices. 


symposium on Methods and Procedures 
Used in Identifying Reactive Materials 
in Concrete 


This Symposium held during the an- 
ial meeting under the auspices of 
mmmittee C-9 on Concrete and Con- 
ete Aggregates includes six technical 
pers by outstanding workers in this 
ld. The question of reactivity has 
me to the fore rapidly in recent years 
da great many A‘S.T.M. members 
ve been concerned with the subject 
d have studied it, and the two tech- 
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nificent zoo next toit. Return downtown 
by way of the residential districts, taking 
the winding road up to Twin Peaks—the 
lookout place that shows you all the city 
and the surrounding Bay and Mt. David- 
son, highest of San Francisco’s peaks. 
Stop at Mission Dolores, the church where 
San Francisco was born, for a quiet restful 
visit to the past. 

Fine food is traditional in this city. 


_ Every nation is represented. One may 


truly “eat around the world in San Fran- 
cisco.” French, Italian, Swedish smorgas- 


Notes on New Publications 


nical committees C-9 and C-1 have also 
‘officially had the subject on their 
dockets. 

In connection with this interesting 
symposium described below, it is of 
interest to note that the Sanford E. 
Thompson Award, which is sponsored 
by Committee C-9 and given to an 
author of an outstanding paper in this 
field presented at an annual meeting of 
the Society, was this year awarded to 
W. C. Hanna, long-time member and 
officer of A.S.T.M., for his paper on 
“Unfavorable Chemical Reactions of 
Aggregates in Concrete and a Sug- 
gested Corrective” in the 1947 Proceed- 
ings. 

The six papers in the current sym- 
posium, now on press, are as follows: 


Correlation of Laboratory Tests with 
Field Experiences of Excessive Concrete 
Expansion Induced by a Reaction Be- 
tween the Cement and Aggregate— 
Thomas EH. Stanton, California Division of 
Highways. 

A Wetting and Drying Test for Pre- 
dicting Cement-Aggregate Reaction—C. 
H. Scholer, Kansas State College of Agri- 
culture and Applied Science. 


Correlation of Laboratory Tests with 


Field Experience in Alkali-Aggregate 
Reaction—Bailey Tremper, State of Wash- 
ington Department of Highways. 

Tests Used by Bureau of Reclamation 
for Identifying Reactive Concrete Ag- 
gregates—R. C. Mielenz and L. P. Witte, 
Bureau of Reclamation. 

A Rapid Method of Testing Materials 
for the Alkali-Aggregate. Reaction—D. 


O. Woolf and T. R. Smith, Public Roads | 


Administration. 

Petrographic Identification of Reac- 
tive Constituents in Concrete Aggregate— 
Bryant Mather, Corps of Engineers. 


Certain excerpts from the Intro- 
duction to the Symposium will aid in 
showing the coverage of this publica- 
tion. 


“Many instances are known of unfav- 
orable reaction which has been the cause 
of cracking in large structures. Many 
articles have been written discussing the 
possibility of reaction between alkali set 
free in the hydration of cement and cer- 
tain minerals occurring in the concrete 
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bord, German, Russian Spanish, Chinese, 
and Japanese. Enrico Caruso put it best. 
Saturated in San Francisco food once, he 
sighed: .‘‘There is a-diabolicalimystery to 
your San Francisco. Why isn’t everyone 
fat?” You will have to discover the 
restaurants that please you, you must ex- 
plore our magnificent hotels, you must take 
the time to find that part of San Francisco 
that pleases you best. It will take much 
longer than the four days you have alloted 
for this visit. May we ask that you— 
Please Come Again? 


aggregate and has been shown through ex- 
perience that certain combinations of ce- 
ment and of aggregate cause failure in con- 
crete through excessive chemical reactivity. 

“Research has been pointed toward ways 
and methods of identifying potential 
reactive materials before they are actually 
in combination in a concrete mass. Two 
technical committees of the Society— 
Committee C-1 on Cement and Committee 
C-9 on Concrete and Concrete Aggre- 
gates—have a vital interest in this field 
of research from the standpoint of their 
respective interest in both cement and 
aggregates as well as their common inter- 
est in concrete. Subcommittees in both 
have inaugurated extensive studies and 
for the past two years have been meeting 
jointly at which time forums have been 
conducted including the presentation of 
papers on methods of testing reactive 
materials. 

“There are a number of ways of identi- 
fying potentially reactive materials. How- 
ever, none of them has been developed 
sufficiently to warrant consideration as 
suitable for an A.S.T.M. Standard. Sev- 
eral of these methods have had extensive 
practical use and now seems a good time 
to compare them for simplicity of deter- 
mination and correlation with actual 
findings in the field to the end that a suit- 
able method may be standardized by the 
Society. Committee C-9 has arranged 
this symposium in the hope that the facts 
revealed will be of assistance in the prep- 
aration of a standard method or methods. 

‘There are two papers written by Bailey 
Trempor and Thomas E. Stanton, respec- 
tively, dealing with the correlation of labo- 
ratory tests with field experiences. Both 
papers describe the use of mortar bar 
expansion tests and their correlation with 
field experience. In one case good dura- 
bility is indicated when low-alkali ce- 
ment is used with a certain source of ag- 
gregates and the other to indicate the po- 
tential adversely reactive properties of a 
portland cement fine aggregate combina- 
tion. 

“The paper presented by D. P. Woolf 
and T. R. Smith describes a simple and 
rapid method of testing mortar or con- 
crete for the alkali-aggregate reaction by 
the Mason jar test. This method was 
developed to offset the principal disad- 
vantage of the mortar bar expansion tests 
which was that of the time required to 
complete a test. An acceleration of the 
reaction by the alkali in the cement and 
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the aggregate was accomplished by the 
addition of one per cent of sodium hydrox- 
ide by weight of the cement to the mortar. 

“The methods used by the Bureau of 
Reclamation are referred to in the paper 
presented by R. C. Mielenz and L 
Witte. These methods comprise (a) 
petrographic examination and analysis, 
(b) a chemical test with NaOH solution, 
(c) tests of mortar and concrete contain- 
ing the aggregate under investigation and 
cements of various alkali content, and 
(d) field and laboratory investigation of 
concrete in structures. 


“The petrographic identification of re- 
active material was described by Bryant 
Mather. It is suggested in this paper that 
the techniques of petrography be used to 
determine the presence or absence of any 
of the known reactive materials in con- 
crete aggregates as well as providing a 
check on the results obtained by other 
tests.” 


Copies of this 80-page publication in 
heavy paper cover can be obtained by 
members at $1.15; list price to non- 
members being $1.50. 


Samples (they're important!) 


This Symposium on the Usefulness 
and Limitations of Samples is the first 
to be presented under the auspices of 
Committee E-11 on Quality Control of 
Materials. This very active technical 
committee was organized about two 
years ago to promote the knowledge of 
quality control methods and their ap- 
plication to A.S.T.M. problems. Here, 
by quality control methods is meant 
those methods that have been developed 
on a statistical basis to control the 
quality of product through the proper 
relation of specification, production, 
and inspection as parts of a continuing 
set of operations. 

Harold F. Dodge, Chairman of Com- 
mittee E-11 in his Introduction to 
this most interesting symposium points 
out that the committee has had some 
pressure brought to bear on it to hold 
technical session on subjects that were 
under consideration. What is wanted 
is discussions of topics at the engineer’s 
level. In line with this the Committee 
enlisted the aid of two of its members, 
Arthur W. Carpenter, and A. G. Ash- 
croft, who are well known for their prac- 
tical mindedness, and this team elicited 
papers from three experts on techniques 
of quality control but more important 
experts in the art of getting ideas across 
to others. 


‘All of us when dealing with materials 
are continually up against the problem 
of sampling and of making use of results 
obtained from samples of one kind or 
another. At any one time we may be 
faced with one of two general types of 
problems. First, what is the quality of 
this specific batch of material that is be- 
fore us now, how closely may we deter- 
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mine its properties, and how shall we in- 
terpret the test results in making a de- 
cision regarding its disposition? Sec- 
end, how is the manufacturing process, 
which is turning out this material, behay- 
ing? Is it essentially stable or is it sub- 
ject to erratic variations? Can something 
and should something be done to the proc- 
ess to provide greater uniformity? 

“We try to solve both types of problems 
by taking data, but many questions arise, 
both in the collection and in the analysis of 
data, which must be answered. How do 
we go about sampling bulk material as dis- 
tinct from a product made up of individual 
pieces or articles? If the material sampled 
is not homogeneous, and it usually is not, 
how should we spread our sample over the 
whole? Having obtained a given set of 
data, how reliable are our results? How 
large an error may have been introduced 


because of the size of our sample and be- 


cause of the method of sampling? 

“Then again, we know that our test 
data are subject to two influences: first 
the variations in the material itself, and 
second, the variations due to the testing 
operation. The question often arises: 
How much of the total variations is at- 
tributable to material and how much to 
testing? 

“Further, as we make tests on succes- 
sive consignments of material from dif- 
ferent sources, we often have the ques- 
tion: How much testing is necessary so 
that good material will generally be ac- 
cepted and poor material rejected? If 
material from any one source is consist- 
ently good, are there any general princi- 
ples governing the degree to which we can 
reduce the amount of testing as compared 
with that required when the quality is 
erratic? , 

“These are some of the questions with 
which we are continually confronted and 
there are certain general principles that 
may be used as guides in determining the 
character and quantity of numerical data 
that should be obtained under a given set 
of conditions. 

“The three papers in our program con- 


Sider some of these broad questions and 


indicate ways in which the methods of 
statistics can be of aid to us as engineers 
in answering them. Probability laws are 
invoked, but consideration is given to 
the use of empirical criteria that are 
suited to the world of experience.” 


The three papers in the Symposium 
are as follows: “Sampling and Its Un- 
certainties,” S. S. Wilks, Professor of 
Mathematical Statistics, Princeton Uni- 
versity; ‘Variation in Materials, Test- 
ing, and Sample Sizes,” Leslie E. Simon, 
Colonel, Ordnance Dept., Director Bal- 
listic Research Laboratories; and “The 
Amount of Inspection as a Function of 
Control of Quality,’ G. R. Gause, 
Bell Telephone Laboratories, Inc. 


Standards on Petroleum Products and 
Lubricants 


This November,’ 1948, compilation 
covering Standards on Petroleum Prod- 
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New List of Publications Sent with 
Members Order Blank be 


Late in November, the 
was transmitted to each member and cor 
mittee member of the Society a new boob 
let describing A.S.T.M. Publication 
This gave brief descriptions of many 
the newer books and also noted some ¢ 
the ones published earlier, but still in d 
mand. Each member or official repr 
sentative of a company membership 
ceived a Members’ Order Blank whi 
enabled purchase of the books at the sp: 
cial prices to members. The committi 
members received an appropriate ord 
blank and related information. To bo 
groups was sent a special blank listing n 
merous technical papers that are beir 
printed in advance of their appearance { 
the Proceedings. 

The various publications ordered i 
the members will be sent just as soon 
they become available. 


ucts and Lubricants with consideraki 
other related information is the may 
extensive special compilation the §| 
ciety has ever issued. Covering som 
760 pages it gives, with few exceptior: 
all of the large number of test metho 
and the special other standards deve 
oped by A.S.T.M. Committee D-2 «| 
Petroleum Products and Lubricantr 
The exceptions not included in this cord 
pilation are the methods of tests f 
knock rating of engine fuels which ai 
published in a Knock Test Manual 7! 
sued earlier this year, with an appeadi 
scheduled for publication within ¢ 
next six weeks to bring the Manuai 4 
to date. | 

There are large groups of standart 
covering motor and aviation fue: 
diesel and burner fuels, kerosine ax 
illuminating oils; lubricating 01) 
greases; plant spray oils and petrole 
sulfonates; electrical insulating 012 
light hydrocarbons; hydrocarbon s« 
vents; asphaltic materials; crude 7 
troleum; and thermometers. 

Several appendices add to the vali 
of this new compilation, and in ade 
tion to the Annual Report of Cox 
mittee D-2, with a supplementary 1 
port, proposed methods are given cove. 
ing: performance characteristics 
wheel bearing grease; separation 
residue from butadiene; butadiene ¢ 
mer in polymerization grade butadier: 
nonvolatile residue of polymerizati? 
grade butadienesodium in lubricatit 
oils and lubricating oil additives; met 
uring the temperature of petroleum ay 
petroleum products; analysis of caleiui 
and barium petroleum sulfonates; a¥ 
benzene and toluene by means of ult! 
violet spectrophotometry. Also ast 
are proposed factors and tables for v‘ 
ume correction and_ specific “ 


conversion of liquefied petroleum gas¢ 
optional use of detonation meter 
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tor and research methods; and a 
osed method of test for sulfur in 
aitroleum oils by quartz tube combus- 


aiCopies of this 760-page book in heavy 
fper cover can be procured by mem- 
ers at the special price of $4.25, or in 
wth binding at $4.90. List price for 
“Sper cover is $5.50. 


1948 Year Book Extensive 


Tue 1948 Year Book, just 
i press, and in course of distribution 
# the members, is not only a most ex- 


Tue 1948 Supplements to 
ne 1946 Book of Standards, which 
pplements are issued in heavy paper 
nding, there being a separate supple- 
sent for each of the five Parts of the 
6 publication, are rapidly nearing 
mmpletion, and mailing of some of the 
arts can be started in December. It 
expected that Part II on Nonmetallic 
[aterials—Constructional will be the 
rst one off press in December, the 
thers following closely until the last, 
art I-A on Ferrous Metals, which is 
scheduled for early January. These 
pplements will be sent to members 
h accordance with the instructions on 
le at headquarters, and purchasers of 
te Book of Standards and the 1947 
upplements will be given further in- 
ymation on the ’48 publications, 
tether they be members or nonmem- 
ers. 


ix Parts in 1949 Book: 


Because of the greatly increased size 
f the 1949 Book of Standards, which 
‘ill combine all material in the *46 
sook and the two subsequent Supple- 
rents, and the new material to come 
hrough next year, six Parts will be 
ecessary. The present Parts I-A, 
-B, III-A, and III-B will remain es- 
entially unchanged except that the 
aaterial on shipping containers and 
dhesives now in Part III-B will be 
hifted to a new Part 4. The present 
946 book covering Nonmetallic Ma- 
erials—Constructional, Part II, will 
Ye divided into the two following 
arts : 


art 3: 
Cement 
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tensive but an extremely interesting 
publication. It is the only place where 
one can get any kind of a true concept 
of the great extent of the A.S.T.M. tech- 
nical committee structure, and the sec- 
tion on geographic distribution of the 
members really demonstrates that A.S.- 
T.M. is a world-wide organization. 

A large portion of the new Year Book 
is devoted to the detailed listing of 


members giving titles, connections, ad- - 


dresses, etc. Compared with this sec- 
tion of about 160 pages is the portion 
devoted to committee personnel aggre- 
gating over 240 pages. 

In addition to these sections there is 


|1948 Standards Supplements (Five Parts) Being 
Issued in December -January; 1949. Book to be in 
| Six Parts 


Concrete, Aggregates, and Nonbitumi- 
nous Road Materials 

Refractories 

Glass 

Other Cementitious Standards 

Bituminous Road and Waterproofing 
Materials 


Soi 
General Test Methods 


Part 4: 


Paint and Naval Stores 

Wood and Wood Preservatives 
Adhesives 

Shipping Containers 

Fire Tests of Materials 
General Test Methods 


After careful study of the increased 
size of the 1949 Book, the considerably 
increased costs involved including print- 
ing cost, the Board of Directors, as 
announced in the October BULLETIN 
page 9, has instituted somewhat in- 
creased charges to the members for the 
various Parts of the Book. The scale 
of charges to members will be as follows: 


For 1949 Standards 


(also ’50, 751 Supple- Annual Charge 


ments) 
ANGRY CSELS) (OPN Gn Garon DUO we No charge 
IAN VALWO PATUS se < + cbe Je aisle $4 
ATIVabATCOMPALUS aay oeida eer $5 
ATV aL OUTAD AOS S205. = 92 cps = Arba $8 
Many AKAD Jonnie aoe on bao nee $10 
JANINE: 9 oF it Sosa cred nd Oa eNO $12 


The new scale in general represents an 
increase of only $2 for those members 
(about half of our members) who have 
been getting two or more parts including 
the present Part II, and who will now 
wish to get each of the books into which 
Part IL will be divided, that is, new 
Parts 3 and 4. Thus, members who wish 
to continue to obtain the complete Book 
of Standards will pay $12 instead of the 
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pertinent informatien:about-the Society, 
a list of Honorary and Sustaining 
Members, information on Forty-year 
members and those deceased. There 
are data on past and present officers, 
Charter and By-laws are included, and 
various Regulations Governing the 
Board of Directors, Technical Commit- 
tees, Papers, Committee Reports and 
Discussions, Recommendations on the 
Form of Standards, and data on various 
awards. 

This 1948 Year Book is being sent to 
all members whose requests are on file. 
At the present time about 70 per cent of 
the members have requested copies. 


present $10. In the case of members 
who have been obtaining Part II only, 
without charge, and will now wish to 
procure both the new Parts 3 and 4, 
there will be an annual charge of $4, 
just as there has been a like charge for 
the past two years to all members who 
had originally secured former Parts I or 
III when each of those parts was split 
in 1946 into two books. 

The October Butietin included a 
note asking members to review their 
requirements for the Book of Standards 
and to advise the Executive Secretary 
of any changes to be made in their in- 
structions which are now on file at 
headquarters concerning the Parts de- 
sired, 

Unless otherwise advised the members 
will receive those Parts of the 1949 
edition of the Book corresponding to 
present instructions. Those members 
who have been receiving Part II will get 
new Parts 3 and 4. 

The Book of Standards, which has 
grown tremendously in the past ten to 
fifteen years, continues to be one of 
the most important engineering pub- 
lications. It is distributed and used all 
over the world and the specifications 
and standard tests embodied in the 
Book and its Supplements have a 
tremendous influence on the purchase, 
production, and use of huge volumes of 
engineering materials. 
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| A.S.T.M. Is All Over’ 


Tue new 1948 A.S.T.M. 
Year Book, just off press, has data indi- 
cating that truly A.S.T.M. is all over. 
Whether one is in Auckland, New 
Zealand, or Atzcapotzalco, Mexico, or 
levil’s Slide, Utah, or Boodepoort, 
South Africa, one will find members. 
Within the past few years, particularly, 
many new members have been received 
from across the seas. The current Year 
Book also is a repository of some very 
significant information, namely, the 
lists of personnel of the hundreds of 
A.S.T.M. technical committees. Prob- 
ably no scientific or technical group in 
the world can show so many groups, and 
while there is no particular glory in 
numbers, the fact that almost all of 
these committees have extremely active 
programs under way in standardization 
and research in materials, is significant. 
The main technical groups have voting 
personnel ranging in number from 
twenty or so to several hundred and 
some groups have as many as 600 men 
active on various problems. 

Some of the work has become so rami- 
fied that subcommittees and sections 
and task groups seem almost to be 
unending, but each is set up with a spe- 
cific purpose and job. Some of the 
groups are so extensive that the ad- 
visory committees and the officers have 
real administrative problems confront- 
ing them almost constantly. 

What makes this tremendous struc- 
ture so significant is the fact that the 
thousands of technical men are serving 
voluntarily on these committees. This is 
a joint tribute—first, to the willingness 
and unselfishness of the men who con- 
tribute of their time and effort and 
knowledge, and second, it is likewise 
a recognition of the importance of the 
work, for those who are participating 
usually have many other important 


1 And we don’t mean finished—far from. 
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responsibilities and must concentrate 
their work on activities which are justi- 
fiable. 

That which really ties together the 
very ramified A.S.T.M. activities in the 
final analysis is the wholehearted and 
splendid cooperation of our members 
and committee members. 


Offers of Papers for 1949 


Tue Administrative Com- 
mittee on Papers and Publications will 
meet early in February to consider the 
papers to be published by the Society 
in 1949 to develop the program of the 
1949 Annual Meeting to be held in 
Atlantic City, N. J., June 27—July 1. 
All those who have in mind offering 
papers for presentation at the Annual 
Meeting and publication by the So- 
ciety should send these offers to 
Society Headquarters no later than 
February 1. 

All offers should be accompanied by 
a summary which should make clear 
the intended scope of the paper and 
indicate features that, in the opinion 
of the author, will justify its inclusion 
in the Annual Meeting program and 
publication by the Society. Suitable 
blanks to be used in transmitting the 
desired information will be sent 
promptly on request. 


"49 Nominating Committe 


IN ACCORDANCE with t 
By-laws, providing that the Board 
Directors shall select a nominating ¢ 
mittee for officers, the Board has cor 
sidered the report of the tellers, 7 
Duffy, Jr., Assistant Manager of Sale! 
Pennsylvania Salt Manufacturing Cc 
and E. O. Hausmann, Director of Teck: 
nical Control Dept., Continental-Dit 
mond Fibre Co., on the recommend: 
tions of members for appointees on tl 
nominating committee, and has s) 
lected the following committee and a 
ternates: 


NoMINATING CoMMITTEE 
Members 


T. G. Stitt, Pittsburgh Steel Co. 
R. N. Young, Lehigh Portland Cement C) 
Stanton Walker, National Sand ax 
Gravel Assn. ; 
A. G. Scroggie, E. I. du Pont de Nemow 
and Co., Inc. 
H. S. Phelps, Philadelphia Electric CG 
W. C. Voss, Massachusetts Institute 
Technology | 


Respective Alternates 


P. R. Wray, Carnegie-Illinois Steel Core 
W. C. Hanna, Calif. Portland Cement C_ 
D. E. Parsons, National Bureau of Stanw 
H 


Qu 


-ards 

. J. Ball, Lowell Textile Institute 

H. C. Miller, Public Service Electric a1) 
Gas Co. 

K. B. Woods, Purdue University | 


- The three immediate past-presiden= 
J. R. Townsend, Arthur W. Carpentw 
and T. A. Boyd, serve as ex-officio mex 
bers of the 1949 Nominating Comm? 
tee. The committee will meet in Mar? 
and make nominations for each office 
President, Vice-President, and five Me: 
bers of the Board of Directors. The 2 
lections by the nominating commitiif 
will be announced to the members in ti! 
ASTM Buttetin prior to transmissis 
of official ballots. 


Schedule of A.S.T.M. Meetings 


GROUP 


New York District Meeting 
Finance Committee Meeting 


DatTE 


December 7 
December 16 
1949 

January 13 


January 17-18 
January 24-26 
February 3 
February 10 
March 22 
April 5 


February 28- 
March 4 

June 27-July 1 

October 10-14 
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Philadelphia District Meeting 


Board of Directors Meeting 
Committee A-1 on Steel 

New York District Meeting 
Philadelphia District Meeting 
Philadelphia District Meeting 
New York District Meeting 


1949 Spring Meeting and A.S- 
T.M. Committee Week 

1949 Annual Meeting 

1949 West Coast Meeting 


PLACE 


New York, N. Y. 
(A.S.T.M. Headquarters) 


Franklin Institute, Phila- 
delphia, Pa. 

(A.S.T.M. Headquarters) 

Pittsburgh, Pa. 

New York, N. Y. 

Philadelphia, Pa. 

Philadelphia, Pa. 

New York, N. Y. 


Chicago, Ill. 


Atlantic City, N. J. 
San Francisco, Calif, 
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WY eu almost anyone 


ht make the general assumption that 
dimber of engineering schools and en- 
ering professors would be affiliated 
1 the Society, it is doubtful if any 
s realize just how many schools and 
eeges in this country do hold mem- 
phip. The accompanying table based 
a recent survey of the membership 
i the schools and indicates the 
Sber of individual memberships or 
jer types held in the respective insti- 


the privilege of holding member- 
is through a department or a library 
ome other school division, and carry 
§ on the basis of the individual dues. 
this tabulation is presented now in 
because the Society’s Committee 
Membership, headed by Everett G. 


InpdI- 
ScHOOL VIDUAL OTHER! 
mama College.......:..- 1 0 


mama Polytechnic Insti- 


ibama, University of..... 
ska, University of....... 


iona University......... 
ansas, “bake Olona 
wn University.. BSNS 
knell University. . pomp. «sete 
ifornia Institute of Tech- 


fornia, University of... . 
Msius College........... 
megie Institute of Tech- 
ology... 

Institute ‘of Technology 
tholic University........ 
wmplain College......... 
wttanooga, University of. 
fcinnati, University of.. 
adel, The.. 

ay College of New York. 
rkson College of Technol- 


KHDoe CORRE eNe 
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jorado A and M College. . 
jumbia University....... 
jorado, University of..... 
jorado School of Mines. . 
iecticut, University of. 
|per Union ae ete ee 
}nell University......... 
/etmouth College. . re 
yton, University Chor e 
aware, University of. 
‘troit Institute of Technol- 
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roi, University of...... 
=! Institute of Technol- 
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rida, University of....... 
orgia Institute of Technol- 
MMP in eile cieteane oukays 
rvard University........ 
tho, University of........ 
nois Institute of Technol-, 
Beyer to de cies ener 
nois, University of...... 
liana University... 

ititute Paper Chemistry. . 
stitute Textile Technology 
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Ham, is making a survey of the repre- 
sentation in the Society and has asked 
all of the A.S.T.M. members on engi- 
neering school faculties to suggest 
the names of their associates or friends 
at their own and other institutions who 
should benefit from personal affiliation 
with the Society. When these data are 
received the committee plans to contact 
the various professors and_ faculty 
members. Professor Frank Richart, 
University of Illinois, a past member of 
the A.S.T.M. Board and of the Mem- 
bership Committee, is participating ac- 
tively in this project. 

The accompanying list should also be 
of interest to many of our members 


- who would like to know about the total 


representation of their own schools in 
the Society. Should any member have 
any suggestions in connection with the 


InpI- 
ScHooL VIDUAL OTHER! 

Iowa State College.. Fp 9 
Johns Hopkins University. . 2 
Kansas State—Agriculture 

and Applied Science...... 
Kansas, University of....... 
Kentucky, University of.... 
Lafayette College.......... 
Lehigh University. . 
Louisiana Polytechnic Insti- 

alte sane. am se eae 
Louisiana State University. . 
Louisville, University of.... 
Lowell Textile Institute.... 
Maine, University of....... 
Manhattan College......... 
Marietta College........... 
Marquette University...... 
Maryland, University of.... 
Massachusetts Institute of 

Mechnologyanijies cece sii 2 
Michigan State College..... 
Michigan, University of.... 1 
Minnesota, University of... 
Missouri, University of... 
Missouri School of Mines & 

Metallurgy. . 
Montana School of Mines. 
Montana State College..... 
Nebraska, University of. 
New Hampshire, Univer sity 
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New London Jr. College.... 
New Mexico College A. & M. 
New Mexico, University of. 
New York State epheee | of 
Ceramics. . : a 

New York Univer sity. AbesteNs 
Notre Dame, University of. 
North Carolina State College 
Moat Carolina, University 


NrrR bh 
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was Dakota, University of 
Northeastern University. . 
Northwestern University. . 224 
Ohio State University...... 
Oklahoma A. & M:......... e 
Oklahoma, University of.. 
Oregon State Collegenese..m: 
Pacific Lutheran College... . 
Parks College of Aeronautical 
Technology. . 
Pennsylvania State College. 
Pennsylvania, University of 
Philadelphia Textile Institute 
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*Vanderbilt University...... 


\ lany Schools and Faculty Men Are Members of A.S.T.M. 


. Engineering Professors Play Important Part in Society Work 


activity of his school in A.S.T.M., the 
Membership Committee or Head- 
quarters Staff would be glad to hear 
from him. 


Society and Committee Officers from 
Engineering Schools: 


It is not the purpose of this article to 
indicate how really widespread has been 
the participation of engineering pro- 
fessors in the Society nor to attempt to 
evaluate the important, constructive 
influence of these men on A.S.T.M. 
work. A general statement is in order 
that many engineering professors have 
participated very actively in the work 
and are now participating and doing a 
great deal to advance the Society’s ac- 
tivities involving both standardization 
and research in materials. Beginning 


Engineering School and College Membership in A.S.T.M. 


InpI- 
vipuAL OTHER! 


1 
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Pittsburgh, University of... 
Prairie View College........ 
Princeton University....... 
Purdue University......... 
QueensiColleces5 seen cae 
Redlands, University of... . 
Rensselaer Polytechnic Insti- 


Rhode Island State College. 
Rochester, University of... . 
Rollins: College: ame. aoc ae: 
Rose Polytechnic Institute. . 
Rutgers University......... 
St. Joseph’s, College (In- 
Giana) thie aewoteetep yale 
Seattle College. . 
South Dakota State College. 
Southern California, Univer- 
VUNG Rie IRAE Ooo OMI TRO 
South Dakota State School 
of Mines. . 
South Car olina, ‘Univer sity of 
Stanford University Pe Reker 
Stevens Institute of Technol- 
ORV ocwtecrn carne sieeeusias > 
Syracuse MeME SMe De Re ate 
Swarthmore College. . 
Temple University. . 
Tennessee, University of. 
Texas A. & M 
Texas, University of....... 
Toledo, University of...... 
Tufts: Colleges sasccete- a 
Tulane University.cncss- - 
MulsanWmivierslvy ec. eani le. 
Wnion Collogenncs race. - ae 
Utah, University of........ 
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pre 


Virginia Military Institute 
Virgnia Polytechnic Institute 
Virginia, University of...... 
Washington University (St. 
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CRPOKRPRrPNOOCONCORFOCOWNO FWNO CO 


TOUIS)) cotponva ie neem tore ine iY il 
Washington, University of. 1 1 
Wayne University.........- il 1 
West Virginia University... 2 (0) 
Wisconsin, University of.... 5 1 
Worcester Polytechnic Insti- 

TUTE Oris Bim eat cues Oe Oto OE 0 1 
Wyoming, University of.... H 1 
Wale\Universityics.scc os 5 1 


1 Library, College Department, etc. 
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with the very first Honorary Member 
listed in our records, he being Henry M. 
Howe, for many years Professor of 
Metallurgy at Columbia University, 
there are six Honorary Members whose 
primary professional activities involve 
the field of engineering education, and 
two of these men, Professors W. K. Hatt, 
of Purdue, and Thomas R. Lawson, of 
Rensselaer, are still with us. Indeed 
Professor Hatt is one of the three living 
members who have been in the Society 
for fifty years. 

Likewise a review of the list of Past- 
Presidents of A.S.T.M. would indicate 
many faculty members in the list. 
Several of the Edgar Marburg Lecturers 
have been engineering professors, and 
the current list of officers of the A.S.- 
T.M. technical committees, those groups 
which are really the heart of the Society, 
includes many men who are in the field 


Credit Where Credit Is Due 


Some of our readers who 
took occasion to check the statement on 
future publication policies which appeared 
in the October issue of the ASTM But- 
LETIN against the more extended account 
which appeared in the 1948 report of the 
Board of Directors may have wondered at 
the discrepancy between the two reports 
in reference to the special study commit- 
tees that made the analysis on publications 
for the Administrative Committee on 
Papers and Publications. Specifically, 
the report as appended to the Board of 
Directors indicates that Dr. J. C. Geniesse 
was chairman of the committee that did 
the work on manner of publishing stand- 
ards, which is correct; whereas the 
BuLietin article indicates Mr. Gohn as 
chairman. Both Messrs. Gohn and Gen- 
iesse did a tremendous amount of work on 
this assignment but we wish to have the 
record straight. In addition to service 
with Dr. Geniesse on the standards prob- 
lem, Mr. Gohn also served with Messrs. 
MeVetty and Woods on the committee 
studying technical papers. 


Membership Blanks Carry On! (or) 
A.S.T.M. Books Are Not Like the One 
Hoss Shay—To Wit: 


A GLANCE at the list of new 
members in this BULLETIN will reveal that 
Alfred Drew Collins, Chemist of the Do- 
minion Lead Mills, Ltd., at Newmarket, 
Auckland, New Zealand, has joined the 
Society; and we are glad to welcome him 
into the growing list of technical people 
who are concerned with A.S.T.M. work in 
materials. We note his membership es- 
pecially because the application for it 
came on a blank taken from the 1921 Book 
of Standards. Just how this came about 
we do not know and if Mr, Collins reads 
this note he may care to inform us, but it 
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of engineering education. Technical 
committees having officers (chairman 
or secretaries) affiliated with colleges 
and schools cover the following mate- 
rials and subjects among others: lime, 
refractories, concrete and concrete ag- 
gregates, manufactured masonry units, 
structural -sandwich constructions, 
whitewares, gaseous fuels, textile mate- 
rials, soils, and spectrographic analysis. 

One other fact may be of interest: 
apparently the school which has the 
longest record of continuous member- 
ship in the Society is Tufts College 
Engineering School, with the original 
date of membership 1904. Worcester 
Polytechnic Institute followed closely 
in ’05; Cornell, Kansas, and the Uni- 
versity of Melbourne (Australia) the 
following year, and Rensselaer Poly- 
technic Institute became affiliated in 
1907. 


“next in line, followed by Ohio Stat 


raises several points of interest: (1) the 
desirability of including (as we do) appli- 
cation blanks in some of the Society’s 
bound publications other than the Year 
Book; (2) it indicates that even if the 
Books of Standards get pretty obsolete— 
and certainly the 1921 Book must be so 
considered—they still have something 
of value incorporated; and (3) to many 
of us this may perhaps create some think- 
ing about the good old days when the Book 
of Standards, instead of being the present 
7500-page volume in five parts (and in 
1949 to be in six parts), was a relatively 
simple, one-part book covering 890 pages. 
It is of interest to note also that in 1921 
the Society had a total of 160 standards; 
now there are almost 1500. 


In Italy—A.S.T.M. Caps! 


None other than the Secre- 
tary of The American Society of Mechani- 
cal Engineers, C. E. Davies, istheauthority 
for the fact that in Italy they have A.S.- 
T.M. Caps,—but we immediately implore 
our readers not to rush orders to us for 
these particular caps because an investi- 
gation of the matter indicates they refer 
to the automobile highway between Turin 
and Milan in Italy. Actually the sym- 
bols “A.S.T.M.” represent “AOTO 
STRADA TORINO MILANO.” 

Early in October while riding from Turin 
to Milan, Mr. Davies was amazed to note 
the A.S.T.M. symbols on the caps of the 
workmen along the highway. 

We are sorry that we cannot use these 
caps as evidence of the influence of the 
Society or how our promotional activities 
are getting across in Italy. However, we 
will promise to use pictures in the BuLir- 
TIN of any of these caps. and wearers which 
may be sent to us by our members or 
others. 

The only insignia which A.S.T.M. offers 
(at the members’ expense, of course) are 
A.S.T.M. seals, or charms, or watch fobs, 
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It will be noted that the Uniy 
sity of Illinois, with 25 individ 
memberships, leads the list, follows 
closely by Massachusetts Institi 
of Technology with 21 individuals ai 
an institutional type membersh 
and the Universities of Michigan ay 
California and Iowa State College 


Princeton, Purdue,” and Renssela} 
with a lesser number of memberships. ; 

Finally the editors insert a “factor } 
safety’ statement that while it is 
lieved all of the schools in the Unit! 


in the membership are listed, it is pq 
sible the survey may have missed so i 
one or more institutions. We would 

very glad to be reminded if any sus 
omissions are noted; we believe 
table is reasonably reliable but canm 
guarantee its accuracy. | 


as noted in the current Year Book. 

It is probably fortunate that A.S.T.. 
does not issue letters and sweaters as \/ 
the high-school! and college teams, becav, 
down through the years many hundreds¢ 
men would certainly have earned their lj 
ters on the basis of cooperation and wa 
in the Society. 


Engineering Education? 


The words “engineering education” 
misleading. .. Why is not an engineer 2 
educated man just as much as the physic 
the chemist, the historian, or the philosopht 
We never label these men with “chems 
education,” “historical education,” or oi 
restrictive adjectives. . Why can the ¢ 
gineer not be considered an educated mvi 
Engineering training can provide a libei 
education once we establish our concepts 
to its fundamental purpose. Certainly s 
concepts cannot be based on some particvi 
curriculum to which all students musty 
subjected. The student never should be my 
to fit a mold. He should have opportu 
to pursue studies outside of his major « 
he should be encouraged to do so. Stay 
ardization of courses and curricula may)! 
sult in more uniformity in our gradua 
but it is contrary to the principles of edvi 
tion. True education makes for inequalit|: 
the inequality of individuality, the imequay 
of success, the glorious inequality of tal 
and genius. For inequality, not medio 
individual superiority, not standandaaty 
is a measure of the progress of the wo) 
—From October, 1948, Electrical Ei} 
neering, “Engineering Training—An 
strument of Progress,” by A. G. Cont 
Chairman, Department of Electrical |! 
gineering, Yale University, New Hay 
Conn. 
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DISTRICT ACTIVITIES 


i Brief Notes on Recent and Future District Meetings 


SEVERAL districts have 

HHuled meetings to be held during 

vinter months and to each of these, 

i purse, are invited all members of the 

ety and their friends. Frequently 

meeting announcements are sent to 

tmembers of other local chapters and 
ons in the respective area. 


5 s:ther and Man: 
‘ttsburgh held a meeting on Monday, 
ember 29, at the Mellon Institute 
zie subject “Weather and Man, Par- 
i farly the Technical Man” with Dr. 
8s H. Neuberger, Professor of Me- 
slogy and Chief of the Division of 
2orology, Penn State College, State 
ge, Pa., as the speaker. One of 
Hcountry’s outstanding authorities 
1e field, Dr. Neuberger has been at 
: State since 1937. He has written 
‘ly and is active in a number of 
itific and technical societes con- 
ng meteorology. During World 
II he was engaged in special work 
she United States Navy. 


Smog Testing: 


On Tuesday, November 30, at the 
Rodger Young Auditorium in Los An- 
geles, the Southern California District 
held a meeting on the subject of “Smog 
Testing” with Dr. Louis C. McCabe, 
Chief, Los Angeles Air Pollution Con- 
trol District, as the speaker. Preced- 
ing his address there was a motion pic- 
ture in color of smog conditions in the 
Los Angeles Area. 


Clyde Williams on Research: 


_ Dr. Clyde Williams, Director, Bat- 
telle. Memorial Institute, and very ac- 
tive in the War Metallurgy Committee, 
World War II, is to speak on ‘‘research”’ 
at the meeting at Franklin Institute at 
Philadelphia on Thursday, January 13. 
He does not plan a “shotgun type” of 
address, but rather will concentrate on 
certain industrial aspects of importance, 
including the question of when to start 
and stop research or a specific «topic 
allied to this. 


Specifications and Quality Control at Joint T.A.P.P.I.- 
A.S.1T.M. New England Meeting 


. Two related topics were 
assed at the meeting sponsored 
ly by the New England District 
.S.T.M., and the New England 
ion of the Technical Association of 
2ulp and Paper Industry, on Friday, 
hember 19, at Worcester, Mass. 
liam R. Willets, In Charge, Paper 
elopment Laboratory, Titanium 
frent Corp., and Lewis S. Reid, 
stant General Purchasing Agent, 
‘ropolitan Life Insurance Co., cov- 
' The Philosophy of Specifications 
jointly written paper presented by 
| Willets. Dr. George P. Wads- 
jh, Associate Professor of Mathe- 
ics, Massachusetts Institute of Tech- 
gy, discussed Practical Quality 
trol in a stimulating way. 

nee we are looking forward to pub- 
ng the prepared paper on Philosophy 
pecifications, there is no attempt to 
ract it here. Dr. Wadsworth’s 
was of a nature that it would be 
cult to describe without involving 
e of the mathematics which he used. 
he interest in the subject was in- 
ted by an attendance of close to 
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150, who, prior to the technical session, 
had dinner at the Sheraton Hotel. 
Acting for both the T.A.P.P.I. and 
A.S.T.M. groups as program chairman 
was Randall H. Doughty, of the Fitch- 
burg Paper Co. He presided at the 
dinner and session and was appropri- 
ately singled out for many compli- 
mentary remarks on the interesting 
affair. While the majority of the 
audience were from the paper industry, 


there was a goodly attendance, par-° 


ticularly of A.S.T.M. members from 
other fields including a number of the 
New England District Councilors. This 
was the first meeting under the new dis- 
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< Lewis S. Reid 


W. R. Willetts — 
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This is to be a dinner meeting, and 
many of Philadelphia’s leading indus- 
trialists and research executives will be 
invited to attend. 


Quality Control: 


On February 10, the Philadelphia 
District is planning an afternoon and 
evening session with a dinner interven- 
ing, featuring a down-to-earth discus- 
sion on quality control. There will be 
several papers relating to specific in- 
dustries and the Johns-Manville film 
on quality control will be shown. Fur- 
ther announcement of this meeting will 
be made. 


President Templin, New York: 


On February 3, 1949, President Tem- 
plin will speak at a meeting sponsored 
by the New York District in conjunc- 
tion with the machine design group of 
the Metropolitan A.S.M.E. section. 
He will cover the subject of aluminum, 
but plans to discuss specifically problems 
that would be of interest to the machine 
design element in connection with 
aluminum. This meeting will be in 
the Engineering Societies Building. 


trict officers, which include Chairman, 
V. J. Altieri; Secretary, Carlton G. 
Lutts; and Vice-chairman, Miles N. 
Clair. 

Prior to the session, the New England 
Council met and decided that at the 
Spring Meeting subjects would be in 
the field of non-ferrous metals with 
probability of discussions on aluminum, 
magnesium, and titanium. 

In addition to the officers of the local 
groups, the administrative “chiefs” of 
both societies were present: R. G. Mac- 
Donald, Secretary-Treasurer of T.A.- 
P.P.I., and C. L. Warwick, Executive 
Secretary of A.S.T.M. 

Following the presentation of the 
papers there was spirited and interest- 
ing discussion, the meeting finally 
breaking up about 10:30 o’clock. 


15 


Good Design—On Purposel, at Philadelphia Meeting 


Asout 150 members and 
their friends and associates, and mem- 
bers of certain other society chapters 
in the Philadelphia District, heard an 
excellent talk on the subject “‘“Good De- 
sign—On Purpose!” at the District 
Meeting on October 13, at the Franklin 
Institute. The speaker was W. T. 
Bean, Jr., Research Engineer in Charge 
of Experimental Stress Analysis, Con- 
tinental Aviation and Engineering 
Corp., Detroit. He concentrated on 
the theme—Good data + proper inter- 
pretation = good results. Through a 
series of slides he showed various case 
histories of how designs could and were 
improved when the stress concentrations 
and sufficient data were available. 
Most of his illustrations came from the 
famous Continental engines, but he had 
many different examples. 

By the use of strain gages, Stresscoat, 
and such equipment and paraphernalia, 
he has been able to eliminate many 


weak spots in the engine and machine 
parts. The use of shot peening, ni- 
triding and proper processing were 
cited as frequently desirable from the 
standpoint of good performance and 
economy. 

By proper stress analysis, he has been 
able to increase the strength of many 
structures while eliminating unneces- 
sary material, such as fins and certain 
types of fillets. He has also been able 
to eliminate certain types of failures by 
altering design to change a tension 
stress to a compression stress, etc. 

He paid tribute to American indus- 
try and materials engineers for furnish- 
ing the designer with excellent materials. 
His thesis was not inferior materials 
but how to get the most out of the good 
materials we have. Good materials + 
good design + good processing, give 
the maximum performance. 

Those who may wish to study some 
of Mr. Bean’s techniques will find, if 


President Templin Speaks at Several District Meetings 


ON INVITATION from 
several of the district councils, Presi- 
dent Richard L. Templin has been the 
chief speaker at a number of interesting 
and successful meetings in the various 
localities. At each of these meetings he 
has, at the suggestion of the councils, 
discussed the subject of aluminum in 
which field he is an outstanding au- 
thority. 

The first of these meetings took place 
on October 14 in Washington at the 
Wardman Park Hotel, this being the 
’ first session to be sponsored by the new 
Washington (D. C.) District. Next he 
attended the Chicago District meeting 
on October 19 at the new headquarters 
of the Western Society of Engineers; 
this meeting being a joint one with the 
W.S.E. Later he spoke in Philadelphia 
on November 10 at President’s Night, 


and the most recent meeting was the 
Cleveland Meeting on November 16, 
at ‘the Cleveland Engineering Society 
Building. 

The Washington meeting was a joint 
one with Committee D-13 on Tex- 
tiles Materials. Dr. Frederic Bonnet, 
formerly Director, Standards Depart- 
ment, American Viscose Corp., and now 
retired, although handling special as- 
signments for the company, discussed 
the Five Outstanding Developments in 
Textiles During the Last Decade. This 
was a most interesting presentation and 
Dr. Bonnet’s remarks are presented be- 
low. 


Aluminum 


Mr. Templin, who is Assistant Di- 
rector of Research, and Chief Engineer 


The Five Outstanding Developments in Textiles During the 
Last Decade—A Résumé! 


By Frederic Bonnet ? 


THE subject which has 
been assigned to me, namely, the 
Five Outstanding Developments in 
Textiles During the Last Decade, is 
based on the opinions of members of 
the Advisory Committee of A.S.T.M. 


1 Presented on October 14 at the Washington 
(D. C.) District Meeting, sponsored jointly by 
the District and Committee D-13 on Textile 
Materials. 

2Formerly Director, Standards Dept., now 
retired on special assignment, American Viscose 
Corp., Marcus Hook, Pa 


16 


Committee D-13 on Textile Materials, 
who were deemed, as stated by Profes- 
sor Ball, the D- 13 Chairman, to be a 
“sufficiently representative cross sec- 
tion of the industry for this purpose.” 
The response to our questionnaire, 
while not 100 per cent, was quite good 
and I wish to express my thanks to 
those members who took time to send 
in their letters to me but I was quite 
disappointed in not receiving a letter 
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‘connection with the interesting me 


W. T. 
Bean, Jr. 


interested, his well-illustrated papi 
part of the 1946 A.S.T.M. Symposie 
on Testing of Parts and Assemblies. 

A. O. Shaefer, Philadelphia Dist 
Chairman, presided at the meetit 
with the speaker introduced by 7 
Technical Chairman F. G. Tatni 
Preceding the meeting, the Phila 
phia Council and certain guests meté 
dinner and reviewed the progress | 


ings scheduled for the balance of -| 
season. i 


of Tests, Aluminum Company | 
America, New Kensington, Pa., p{ 
pared his paper essentially ds a bre! 
thumb-nail sketch of this industy 
Following brief historical notes, tl 
was given a picture of the various for 
which aluminum takes, that is, castiri 
wrought material and so forth, w 
statistics on fields of application = 
there were numerous illustrations | 
uses of this material in structural, ar 
tectural, domestic, and other fields. 

One of the most interesting feature: 
these meetings has been the inforz’ 
discussion period which followed 
address. He has been subjected te| 
barrage of questions, and with his v| 
knowledge of the field has been ak 
through the questions, to bring out v" 
interesting points. 


from our modest chairman himself, 
to his choice. The opinions of seve 
textile “experts” not members of | 
committee were also sent in to mei! 
my suggestion and are included in |) 
summary. 

The replies were quite intent 
and varied in that some listed me 
subjects, while others only two or thi 
Although there was, of course, a. we 
divergence in choice in some subjq 
there seemed to be quite a om 
agreement in regard to the first th 

The development of the truly § 
thetic fiber, Nylon ranked first as be! 


Dacenvan j 


i 


hout question the most outstanding 
ile development during the past 
ude. The other types of synthetic 
s like Vinyon, Saran, Alginate, 
tein, Orlan, Terylene, and even 
#s were usually mentioned in con- 
ion with Nylon, which stood at 
top and seemed obviously to be 
sidered as representative of the en- 
synthetic group of fibers. 

he second choice and running a good 
md was strong regenerated cellulose 
of rayon, the tire cord type, which 
% included one mention of the strong 
éle derived from acetate rayon, namely 
Stisan. 

the third choice was Resins and their 
lications to textiles, which fall 
ynly under three heads: 


As finishes to stabilize fabric con- 
struction, to give water repel- 
lency, crease resistance, etc. 

Bonding of fibers in nonwoven 

- fabrics 

Strengthening paper and resulting 

paper yarns 
. As a vehicle for pigment coloring 
and printing of textiles. 


M these four the use for textile 
shes is by far the most important. 
this group we have included the 
-known stabilization of rayon fab- 
by the several glyoxal treatments 
her than under a special heading of 
mical modification. But since the 
oxal treatment stabilizes fabrics 
newhat comparable to the formalde- 
e and melamine resins, it was 
uught best to include them under 
ns. In the same way we have in- 
ded pigment coloring under resins, 
ther than under dyeing and coloring 
extiles. 


Art THE meeting in New 
rk City on October 26, jointly spon- 
ed by the New York branches of the 
3.T.M., A.S.M.E., and A.S.H.V.E., 
‘ee outstanding authorities in their 
_pective fields discussed the Latest 
svelopments in Domestic House Heat- 
} The interest in the subject and 
2 influence of the three societies was 
idenced by a crowd of at least 450 
uch virtually filled the meeting room 
the Engineering Societies Building. 
Following brief introductory remarks 
District Chairman Myron Park 
wis, Carl F. Kayan, Professor of 
echanical Engineering, Columbia Uni- 
rsity, who served as Technical Chair- 
in, introduced the three speakers. 
H. H. Weber, Chief Engineer, Wire 
Cable Dept., United States Rubber 
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The fourth choice seemed to fall to 
mechanical developments spread out, 
however, under about thirteen headings: 


1. Long draft worsted spinning in 
cotton mills 

Tow to top; or tow to yarn 

Looms 

High speed tricot or flat knitting 
machines 


Poco 


5. Automatic shuttle-bobbin winding 
6. Electronic controls for the Brom- 

well feed 
7. Mechanical cotton picking 
8. Hot air slasher 
9. Ring spinning 

spinning 

10. Continuous spinning of rayon 

11. Continuous peroxide bleaching 

12. Continuous and economic vat dye- 

, ing 

13. Meta chrome dyeing for wool. 
Under these thirteen headings, the high- 
speed flat knitting machines were men- 
tioned most often in the replies; tied 
for second place under mechanical 
developments were: 


replacing mule 


(a) long draft worsted spinning in cot- 
ton mills 

(b) high-speed circular and other looms 

(c) continuous and economical vat dye- 
ing 


Continuous peroxide bleaching held 
third place. 

Other subjects which might come 
under mechanical developments were 
the use of rayon cakes, and sanforizing 
of cotton goods. 

The fifth choice seems to go to 
Analysis and Analytical methods. There 
were four references to analytical data 


correlating laboratory with service tests.. 


The great importance of this was 
brought out so thoroughly during 


» New York District Discusses Domestic House heating 


Co., covered Electric Panel Heating, 
which involves the use of so-called 
Uskon radiant home heating panels. 
This is a method of heating homes 
radiantly with a ceiling panel in which 


H. H. Weber 
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World War II by the large amount of 
work done and still being done by the 
various departments of our armed 
services, and it was surprising it did not 
rate a higher place. 

The sixth place, as judged by the 
replies, goes to research. That is to say, 
the establishment of the various or- 
ganized textile research agencies, of 
which the Textile Research Institute 
may be considered as representative. 

Other subjects which were mentioned 
but which did not seem to fall into the 
above general categories were: 


1. Chemical modification of wool to 
mothproof the fiber; to make it 
resistant to alkaline wash; to 
prevent shrinking and felting 

Proofing of the cellulosic fibers 
toward weather, mildew, acid 
rotting, fire and water 

3. Advances made in the blending of 

rayon, synthetic and natural 
fibers 

Functional clothing 

Water-soluble spinning lubricants 

Use of colloidal silica as a spinning 

assistant 

Self-scouring wool oils 

Spun dyed rayon staple 

Streamlining wet finishing process 

for wool by continuous piece 
scouring 

10. Diesel power 

11. Electric drive on textile machines 

12. ‘“Nymo” 


SOROS EDS 


The foregoing choice of textile de- 
velopments represents merely more or 
less spot opinions. Possibly a much 
larger group and a more statistical 
minded correlator would have arrived 
at a different result, but in any case 
there is ample room for argument and 
discussion. 


the source of heat energy is a layer of 
electrically conductive rubber. Follow- 
ing Mr. Weber was Peter B. Gordon, 
Treasurer, Wolff & Munier, Inc., who 
has done a great deal of work in the 
field of panel heating, specifically 
through circulation of hot water in 


Peter B. Gordon 


LF! 


various types and designs of piping. 
Essentially this system is a low tem- 
perature radiant heat application with 
the pipes located in various parts of the 
building, but usually in the floor panels 
because of easy installation. A large 


number of illustrations indicated the 
extensive use of this relatively new de- 
velopment, although some of the earlier 
installations have been in for ‘a good 
many years. The final speaker was 
W. L. Knaus, Engineer, Air Condition- 


ing Dept., General Electric Co., 
discussed the use of the Heat P 
covering some of the technical and e 
nomic problems associated with 
application to residential air conditi 
ing. 


Milestones in Metals at St. Louis Meeting 


Upwarps of 165 members 
of the Society and their friends and 
members of the St. Louis Chapter of the 
American Society for Metals and the 
St. Louis Engineers Club, heard a most 
interesting address at the joint meeting 
ing in St. Louis on November 4 when 
Dr. Bruce W. Gonser, Supervisor of the 
Non-Ferrous Division of Battelle Me- 
morial Institute, pinch-hitting for John 
D. Sullivan, the scheduled speaker, 
covered the topic Recent Milestones in 
Metals and Minerals. Because of illness 
in his immediate family, Mr. Sullivan 
could not be present, but had prepared a 
manuscript which was the basis of Dr. 
Gonser’s talk. However, the speaker 
elaborated on various points in the 
paper and brought into play his com- 
prehensive knowledge of many different 
fields. 


Following the address, there was a 
rather extended question and answer 
period, and Dr. Gonser brought out 
some more interesting points. The 
speaker has been active in the A.S.T.M. 
technical committees for a number of 
years and is currently Chairman of 
Committee B-2 on Non-Ferrous Metals 
and Alloys. 

Since it is hoped the address can be 
published or presented in the BULLETIN 
in extended abstract, no attempt is 
made here to cover the highlights of the 
paper. 

Following the technical session of this 
joint meeting, the men present were 
guests of the St. Louis Engineers Club 
during a social period. All together, 
the meeting was a most interesting and 
successful one. Arrangements for the 
speaker and for A.S.T.M. participation 


were handled by District Chairman [J 
J. C. Hostetter, Mississippi Glass © 
and A.S.T.M. District Secretary J 
M. Wendling, City of St. Louis, Muni 
pal Testing Lab. There was a go 
attendance of A.S.T.M. members, p 
haps the record for distance travel - 


to R. 8. Bradley, Director of Resear, 
A. P. Green Fire Brick Co., Mexi 
Mo. Mr.. Bradley is very active 
A.S.T.M. technical work, partied 
Committee C-8, and has been closely § 
sociated with Mr. Sullivan in a numl 
of activities. 

For the Engineers’ Club, greetir 
were extended by club Vice-Preside 
M. D. Dawson in the absence of 1 
club President, Brice R. Smith. Walk 
E. Bryan, Secretary of the club, :| 
ordinated various details in excell 
fashion. | 


Philadelphia to Have Two Session February Meeting on 
Quality Control 


AN AFTERNOON and eve- 
ning meeting with a dinner intervening is 
to be held in Philadelphia on Thursday, 
February 10, under the joint auspices of 
the A.S.T.M. Philadelphia District and 
the local section of the American Society 
for Quality Control. The meeting is to 
be held at McCallister’s, 1811-17 
Spring Garden St., which is just a few 
short blocks from A.S.T.M. Head- 
quarters. In addition to an address at 
the dinner by a prominent industrialist 
there will be four speakers, two in the 
afternoon and two in the evening as 
follows: 


Afternoon: 


Organizing for Quality and Waste 
Control—Dr. Eugene H. MacNiece, 
Director of Quality Control, Johnson 
and Johnson, New Brunswick, N. J. 

Study of Process Capabilities and Appli- 
cation at the Foreman’s Level—An- 
thony Oladko, Foreman, Adhesive 
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Plaster Mill, Johnson and Johnson, 
New Brunswick, N. J. 


Dinner: 6:30 p.m. 
Evening: 


Mobilizing for Quality Control—Jos. 
N. Juran, formerly Chief of In- 
spection, Control Div., Western 
Electric Co. 

Lecture and Training Film on Quality 
Control—Simon Collier, Director of 
Quality Control, Johns-Manville 
Corp., New York, N. Y. 


The Chairman of the Program Com- 
mittee is Herbert W. Stuart, Director of 
Quality Control, U. S. Pipe and Foun- 
dry Co., Burlington, N. J. 


A cordial invitation to attend this 
joint meeting is extended to all inter- 
ested. A number of organizations will 
receive further information by direct 
mail, as will all A.S.T.M. members and 
committee members in the Philadelphia 
District. 
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| Office, Washington 25, D. C., at a cos) 


Automotive Antifreezes 
PRacTICAL information } 

the essential properties and proper uss 
automotive antifreezes and cooling =| 
tems is given in the new booklet, Auto! 
tive Antifreezes, just issued by the Natic| 
Bureau of Standards. This publicat, 
although designed primarily for the ax 
age automobile owner, should prove hi 
ful to manufacturers interested in enten( 
the field of antifreeze production. 
Included are the results of yearsi 
extensive tests at the Bureau as well <} 
summation of the work of other invests} 
tors. In addition to simulated and act? 
service tests of antifreezes, basic inve? 
gations of the physical and chemical py! 
erties of antifreeze compounds and 
materials currently used in cooling systu} 
were made. Answers are given to si 
practical questions as when to install 
antifreeze, what strength to use, what k} 
of antifreeze is best suited to the serv 
involved, how the automobile should 
prepared for antifreeze, how to distingy! 
between different types of antifreezes, | 
when to replace an antifreeze. Pertir 
physical properties and service perfo) 
ance of the major categories of antifre}1 
are also given. | 
NBS Circular 474, Automotive Al) 
freezes, consisting of 16 large two-colv’ 
pages, is available from the Superinten! 
of Documents, U.S. Government Prin\i 


15 cents a copy. j 
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TECHNICAL COMMITTEE NOTES 


¢ ork on Electrical Heating, Resistance, and Related Alloys 


| CommitTEE B-4 on Elec- 
cal Heating, Resistance, and Related 
»oys held a two-day meeting in Cam- 
dge, Mass., on October 13 and 14 and 
ny of the committee members, par- 
ularly those interested in contact 
fiterials, attended a Colloquium on 
"ectrical Contacts which was held at 
> Massachusetts Institute of Tech- 
logy. 
At the meeting of Section A on 
@thodes of Subcommittee VIII on 
dio Tubes and Incandescent Lamps, 
. Acker of the Western Electric Co. 
®sented a summary report of the work 
the section to date. This report 
ifo discussed the diode program and the 
st results that had been obtained by 
e committee. It was felt by all that 
is report was quite helpful in indicat- 
x the work still to be done. 
Among other suggestions was a 
zht modification in the derivation of 
2 Figure of Merit, now used to evalu- 
the various melts. It was agreed 
t the standard diode is satisfactory 
comparing melts of the same alloy, 
t not adequate for the evaluation of 
mor changes in the experimental 
kel melts that had been tested. 
me changes in the diode construction 
re suggested and the proposed diode 
scifications reviewed. It was noted 
t nearly half of the sections for this 
tative specification had been com- 
sted and the remaining sections were 
signed to various members of the com- 
ttee for further development. 


The Data Committee of the Cathode 
Section presented a Proposed Recom- 
mended Practice for Cathode Melt 
Testing which, after discussion and 
minor revision, was approved for sub- 
mission to the entire section. Three 
new cathode melts are now being tested. 
The Chemical and Metallurgical Com- 
mittee of the Cathode Section reported 
considerable progress in the preparation 
of the Proposed Tentative Specifications 


for Nickel Cathode Sleeves for Elec- ~ 


tronic Devices. Progress was also re- 
ported on the standardization of emis- 
sion mixtures and methods of applica- 
tion for them and also on electron 
diffraction studies of the interface, 
Subcommittee IX on Methods of 
Test for Alloys in Controlled Atmos- 
pheres reported that the first tests had 
now been completed in the corrosion 
test furnace using 35-15 type samples. 
These tests are continuing. 
Subcommittee X on Contact Ma- 
terials also held a very well-attended 
meeting. There was lengthy discussion 
of the report on the tests that have been 
conducted by various members of the 
committee in connection with their 
study of the Surety of Making a Circuit. 
Progress was also reported on the Pro- 
posed Tentative Method of Test for 
Determining Hardness of Contact Ma- 
terials which, it is indicated, will be com- 
pleted during the current year. The 
Section on Standardization of Contact 
Forms and Sizes reported that some 
difficulties were being experienced in 


securing the proper availability of all 
the sizes they had tabulated and this 
matter is being looked into further with 
the view of making some revisions in the 
proposed standard dimensions. The 
new Section on Micro Current Contacts 
reviewed their assignment and laid out 
the program of work which they are 
undertaking. 

After the Subcommittee X meetings 
the members adjourned to the Mass- 
achusetts Institute of Technology where, 
on the afternoon of October 14 and all 
day October 15, a Colloquium on Elec- 
trical Contacts was conducted with Dr. 
L. H. Germer of the Bell Telephone 
Laboratories presiding. Seven papers 
were presented and proved very inter- 
esting to the subcommittee and provoc- 
ative of extensive discussion. 

Subsequent to the meeting in Cam- 
bridge the Advisory Committee of the 
Cathode Section met in Newark, N. J. 
on November 16 to further review the 
Cathode Section’s program develop- 
ment. At this meeting it was decided 
that the diode program should be modi- 
fied to include performance character- 
istics of cathodes in addition to purely 
emissive characteristics. Also, since 
the structure of the diode may be 
modified, such a tool should probably be 
renamed a “‘measurement tube.” The 
Advisory Committee also took steps 
looking to the coordination of the work 
of the A.S.T.M. Committee with that of 
the Armed Forces’ Panel on Electron 
Tubes, and outlined various suggestions 
for a research type of program they felt 
should be undertaken. 


Activities on Copper and Copper Alloys 
Cast and Wrought 


Committee B-5 on Copper 
a Copper Alloys, Cast and Wrought 
d all of its subcommittees dealing 
‘th the wrought products held a three- 
y meeting at A.S.T.M. Headquarters 
‘Philadelphia on November 3, 4, and 
' Chairman G. H. Harnden of the 
meral Electric Co. presided at the 
2eting of the main committee on the 
bh. 
The committee voted to apply the 
pe designations for copper contained 
the new Tentative Classification of 
yppers (B 224) to its copper specifi- 
tions. The committee also voted to 
ake a number of changes in dimen- 
yal tolerances in its specifications for 
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wrought alloys and add notes regarding 
the significance of the numerical values 
in its specifications and to apply the 
rounding off procedure to follow the 
Recommended Practices for Designat- 
ing significant places in specified limiting 
values (E 29). The committee also 
voted to use in its wrought specifica- 
tions an appropriate reference to the 
Standard Method of Sampling of the 
Non-Ferrous Metals and Alloys (E 55), 
effectuating an agreement reached with 
Committee E-3 through a small joint 
task group. 

The Subcommittee on Plate, Sheet 
and Strip voted to add requirements 
for a third grade of aluminum bronze 
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designated Alloy D to the Specification 
for Aluminum Bronze Plate, Sheet and 
Strip (B 169). This will be a nominal 
90 per cent copper, 7 per cent alumi- 
num, 3 per cent iron alloy, suitable for 
boiler plate. 

The Subcommittee on Rods, Bars and 
Shapes voted to adopt the report of its 
Task Group on the Tension Testing of 
Rod and Bar Stock which provides for 
setting up elongation values in its speci- 
fications on a basis of four times the 


* diameter rather than in a uniform 2-in. 


gage length with the testing to be done 
in accordance with the Tentative 
Methods of Tension Testing of Copper 
and Copper-Alloy Rods, Bars and 
Shapes (B 220). The subcommittee 
also voted to make minor changes in 
several of its other specifications. 

The Subcommittee on Pipe and Tube 


ihe) 


voted to raise the weight tolerance for 
individual tubes in the Specifications 
for Copper Water Tube (B 88) from 5 
per cent to 7 per cent. The subcom- 
mittee also voted to make some minor 
changes in the Table of Chemical Re- 
quirements in the Specifications for 
Copper and Copper Alloy Seamless 
Condenser Tubes and Ferrule Stock (B 
111) and to add tables of preferred size 
of tubing as appendices to the Speci- 


fications for Copper Tubes (B 75) and 
Brass Tubes (B 135). 

The Subcommittee on Methods of 
Test reported that task groups were still 
working on the Proposed Method for 
Tension Testing of Thin Sheet Metal, on 
the effect of speed of testing and on 
studying the relation between Rockwell 
hardness and thickness. 

The Editorial and Publications Sub- 
committee considered the problem of 


proposing a standard form for the cor 
mittee’s specifications and made recor 
mendations to the other subcommitte 
regarding the number of significa} 
figures to be used in the tables of cher 
ical composition and on minor changy 
in a number of the specifications to brin 
the chemical requirements for the sar: 
basic alloy into agreement, in so far | 
possible, regardless of the form of ¢ 
material. | 


Group Meetings of Four Constructional Material 
Committees 


For the third time in the 
past two years, certain committees in 
the constructional materials field with 
overlapping membership arranged suc- 
cessive meetings which proved very 
successful in attendance as well as in the 
conservation of time required. Com- 
mittees C-1 on Cement, C-7 on Lime, 
C-9 on Concrete and Concrete Aggre- 
gates, and D-4 on Road and Paving 
Materials met at the Hotel Jefferson in 
St. Louis, Mo., during the period Octo- 
ber 26 to 29, inclusive. The combined 
schedule of meetings was arranged by 
Society Headquarters. In addition, 
the Materials Committee of the Ameri- 
can Association of State Highway 
Officials met on October 25 and 26, of 
which more than 50 per cent of the 
membership were members of the 
A.S.T.M. committees. The total sched- 
ule included 50 committee and sub- 
committee meetings over the four-day 
period. 


Cement 


Committee C-1 on Cement held its 
meeting on the morning of October 29 
with nine subcommittees meeting on 
October 27 and 28. The majority of 
the subcommittee reports presented 
were in the nature of progress reports. 
Included in action taken was a reconi- 
mendation for further revision of the 
A.S.T.M specification covering portland 
cement (C 150). The proposed re- 
visions include a change in the chemical 
requirements for Type V cement to 
relieve the somewhat restrictive effect 
of an A1,03 limit of 4 per cent by drop- 
ping the Fe.03 and the A1,03 limits and 
adding the requirement that the C;A 
shall not exceed 5 per cent and the C,AF 
plus twice the C;A content shall not 
exceed 20 percent. A tentative method 
of penetration test for determining the 
time of setting of cement in mortar was 
accepted for letter ballot, this being a 
revision of the proposed method pub- 
lished as information only as an appen- 
dix to the 1948 Annual Report. <A ten- 
tative specification for the 10-in. flow 
table including design was also approved 
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for committee letter ballot. A revision 
of the Specification for Masonry Cement 
(C 91-48) was accepted to provide for 
two types of masonry cement, namely, 
Type I for use in general purpose ma- 
sonry; Type II for use where high 
strength is. required. The required 
strengths for 2-in. cubes, made, stored, 
and tested in accordance with C 91 
requirements, shall be not less than the 
following: For Type I, 250 psi. at seven 
days, 500 psi. at 28 days; for Type II, 
500 psi. at seven days, 1000 psi. at 28 
days. 

The Working Committee on Fineness 
proposed wider tolerances in the air 
permeability apparatus to allow accept- 
ance of apparatus now being manu- 
factured and called attention to a rather 
serious problem in connection with the 
turbidimeter apparatus in that certain 
types of this apparatus are being manu- 
factured and sold in quantity which do 
not meet the A.S.T.M. specifications. 
Two further items reported on were: 
(1) an outline in tentative form has been 
prepared covering test methods for 
evaluating additions to cement and (2) 
study is to be given to the comparison of 
the results obtained from the use of the 
flow table and the flow trough for the 
purpose of establishing the possibility of 
the elimination of the flow trough and 
thereby having only one method for 
determining consistency of mortar and 
concrete. 

Lime 

Committee C-7 met on October 26 
with four subcommittees preceding the 
main meeting. Several new member- 
ships were reported representing the 
chemical limestone field in line with the 
expanded scope of the committee. 
Letter ballot has now been completed 
covering the recommendations for adop- 
tion of the tentative specifications on 
normal and special finishing hydrated 
lime (C 6 and C 206), tentative specifi- 
cation for, hydrated lime for masonry 
purposes (C 207), and tentative method 
of physical testing of quick lime and 
hydrated lime (C 110). 
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-able in the current slaking requireme 


‘which shortage due to prolonged dry 


Reports of subcommittees noted t! 
following items: changes are felt es 
for structural lime; attention will | 
given to the advisability of adding g 
to hydrated finishing limes to impr 
workability; and round-robin labo 
tory tests will be continued on such te 
as settling, SiO, content, fluorine ec 
tent, CO» absorption trains, autoclay 
and etc. A review of the research w 
on lime being conducted at the Ma 
achusetts Institute of Technology w 
made by Chairman Murray of t 
research subcommittee. The no 
meeting of Committee C-7 will be 
connection with the Annual Meeting; 
the Society in Atlantic City in 1949. 


Concrete and Concrete Aggregates: 


Forty-six members of Committee C 
on Concrete and Concrete Aggrega 
attended the main meeting on the af 
noon of October 29 in addition to - 
visitors. Items of interest reported 
by several of the subcommittees | 
cluded the new proposed definition: 
the term “mineral aggregates’? why 
will be circulated to the committee 
information and eventually to Cc 
mittee E-8 of the Society; new meth: 
are being prepared as a revision to 
method of test for volume change; 
cement mortar and concrete (C 1 
to consist of two parts, one deseribi 
test apparatus and procedure and | 
other describing the conditions un¢ 


should be determined; the propo 
method of test for air in concrete us 
the pressure principle has been cw 
pleted for circulation to the commit? 
and revisions were approved to spe 
cations for concrete aggregates (C ) 
which will bring it in accord with ) 
recently adopted Simplified Prac 
Recommendation for Sizes of Cow 
Aggregate (K 163-48) as well as cl¢ 
agreement with the corresponding 4) 
HO specification. 

It is expected that a revised met} 
for evaluating air-entraining adr’ 
tures, published in October, 1 
Buuuetin, will be adopted this y} 
A proposed test method for bleedin} 
concrete is being submitted to com 


December 14 


“2 ballot for adoption as a new tenta- 
ve method. Another new develop- 
tent has been the preparation of a 
fethod of test for bond of concrete. 
ais method is not applicable for study- 
2 such things as characteristics of steel 
oTs. A proposed method of test for 


»eparation. 

» The chairman and secretary were 
suthorized to fix the time and place of 
e next meeting. The committee 


joad and Paving Materials 


© Forty-three members were present at 
he main meeting of Committee D-4 on 
joad and Paving Materials held on the 
sternoon of October 28 with an addi- 
fonal number of visitors. The com- 
sittee was very well represented in the 
mber of subcommittees holding meet- 
/ gs totaling 18. 

4 Included in the many phases of com- 
Fittee activity reported on were the 


following items: a tentative method of 
test on the effect of water on compressed 
bituminous mixtures is being resubmit- 
ted to subcommittee for further review; 
a revised list of terms was recommended 
for submission to the Society from which 
were excluded the terms “petroleum 
flux” and “dehydrated tar”; cooperative 
tests are to be undertaken to establish a 
proposed method for the destruction and 
recovery of bitumen by the Rotarex 
method with samples being taken from 
a road job; changes in the float test will 
be circulated for subcommittee ballot; 
a standard procedure for the Engler 
viscosimeter will be formulated and cir- 
culated for comment; a tentative 
revision in the Los Angeles abrasion test 
was recommended for committee ballot 
which will extend the scope of the test 
to include coarser sizes; further revi- 


sions were proposed in the recently~ 


adopted tentative method for sampling 
bituminous paving mixtures (D 979); 
and cooperative work is to be continued 
in the use of the glass plate test for use 
in developing the effect of stripping 
action of bituminous coated aggregates. 


Further items include a revision of the 
specifications for asphalt cement (B 946) 
to be circulated to the subcommittee 
which deals with the addition to the 
scope of a statement covering uniform- 
ity coefficients; an additional grade of 
emulsion will be proposed for inclusion 
in the tentative specifications for asphalt 
emulsions (D 977) covering a grade 
heavier than now used for surface treat- 
ment; the specification for crushed 
stone and crushed slag and gravel for 
water-bound courses (D 694) will be 
reviewed for revision which will change 
the gradings to conform to the latest 
revision of the Simplified Practice Code; 
a specification is to be prepared covering 
mineral-filled asphalt joint sealing com- 
pounds of the hot-poured type; and 
study is continuing in the review of the 
two softening point test methods (D 36 
and E 28) with particular attention to 
the mechanical stirring section. 

Announcement was made of the 
election to honorary membership in 
Committee D-4 of Prevost Hubbard, 
secretary of the committee from 1908 to 
1946. 


CommitTEE C-8 on Re- 
Hactories held its fall meeting on Sep- 
mber 9 at Conneaut Lake Park, Pa., 
. connection with the meeting of the 
efractories Division of the American 
eramic Society. This was the 74th 
Heeting of Committee C-8 since its 
ganization in 1914. In the various 
ibcommittee reports several items of 
terest were noted. 
> Industrial surveys on refractory serv- 
e conditions are being conducted 
Sr revision of the existing reports in the 
ad, copper, and malleable iron indus- 
ies. In the Subcommittee on Tests, 
1e problem of establishing a suitable 
srnace for the pyrometric cone test is 


AN IMPORTANT action at 
e recent meeting of Committee C-16 
h Thermal Insulating Materials was 
he final approval of the revised by-laws 
‘hereby reorganization of the commit- 
ie structure was effected. The meet- 
+g was held at Haddon Hall, Atlantic 
jity, on October 11 and 12. The com- 
jittee will now operate on the basis of 
sree groups of subcommittees, namely, 
‘ministrative, thermal properties, and 
pnthermal properties. The adminis- 
vative group will include a planning 
ibeommittee composed of the sub- 
pmmittee chairmen of all working 
ibecommittees and representatives of 


cher interested or allied societies. Re- 
ia 
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Fall Meeting of Committee C-8 on Refractories 


receiving attention. Cooperative work 
is proceeding on a comparison of the 
differences in reheat behavior between 
the present test (C 113) and a panel 
test. Revisions are being considered 
in A.S.T.M. Standard Method of Test 
for Workability Index of Fireclay Plas- 
tic Refractories (C 181) and in the Ten- 
tative Specification for Castable Re- 
fractories for Boiler Furnaces and In- 
cinerators (C 213 T), the latter being in 
particular reference to the reheat change 
test and the temperatures used in this 
test. 

The new Section on Disintegration by 
Carbon Monoxide has inaugurated work 
which initially will be concerned with the 


collection of a complete bibliography 
on the effect of carbon monoxide on re- 
fractories, questionnaires to establish 
what work has been done on the sub- 
ject, and the study of chemical and ther- 
mal dynamic aspects of the test. 


The Subcommittee on Heat Transfer 
has been active on two items, namely, 
(1) analysis of the general suitability 
of our present standard methods for 
thermal conductivity, and (2) the in- 
adequacy of the present standards in 
covering the testing of materials where 
the conductivity does not maintain a 
constant value after customary runs. 
It has been suggested that electrical 
conductivity tests be included in the 
work of this subcommittee. 


‘Committee C-16 on Thermal Insulating Materials Adopts 
Reorganization Plan 


search will be an important responsi- 
bility of this subcommittee. 

The status of several proposed stand- 
ards was discussed. In the field of 
block and pipe insulation new methods 
for determination of density of block 
insulation and for pipe insulation are 
being considered and a method for de- 
termining the water absorption of block 
insulation is being prepared for letter 
ballot. Specifications on block insula- 
tion products are being studied to de- 
termine the specific properties on which 
limitations should be set up. 

Four methods for measuring adhesion- 
after-drying of thermal insulating ce- 
ments are being studied. Further study 
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is also being given to compression-shear 
factors in insulating cements as well as 
the plasticity of wet-insulating cement. 

The subcommittee on blanket insula- 
tion is reviewing test methods to cover 
additional properties needed to be 
measured, including weathering, re- 
siliency, and fire resistance. Decision 
was reached to include the term “bat” 
with the term “blanket” as being syn- 
onymous with the same general type of 
insulating material. 

A method for measuring density of 
loose-fill insulation is being reviewed 
by the appropriate subcommittee. This 
subcommittee is also interested in 
studying properties of loose fill materials 
other than thermal insulating value. 

A proposed method for measuring 
thermal conductivity by use of the 
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guarded hot box method has been re- 
viewed preliminary to subcommittee 
ballot and a method for pipe insulation 
also is being written. The guarded hot 
box method is a companion method to the 
existing standard method for measuring 
thermal conductivity by means of the 
guarded hot plate (C 177), to be used 
for composite materials whereas the 
guarded hot plate is used for basic 
materials only. The subcommittee on 
special thermal properties reported on 


round-robin tests being conducted on 
specific heat data and on a study of 
certain permanence characteristics of 
thermal insulations such as the effect of 
moisture at all temperature ranges and 
on all insulation. It was felt that emis- 
sivity is a property that should be con- 
sidered. : 

In studying dimensional standards, 
the subcommittee on this subject pre- 
sented a preliminary report on the de- 
termination of clearance between pipe 


Structural Sandwich Construction Committee Will Emphasize 
Simulated Service Testing 


PERMANENT Officers were 
elected at a two-day meeting of Com- 
mittee C-19 on Structural Sandwich 
Constructions, held at ASTM Head- 
quarters on November 18 and 19. 
Professor A. G. H. Dietz, Massachusetts 
Institute of Technology, D. G. Reid, 
Chance-Vought Aircraft Div., and E. 
C. Hartman, Aluminum Company of 
America, were elected as permanent 
chairman, vice-chairman, and secretary, 
respectively, each having held these 
positions on a temporary basis. F. G. 
Tatnall, Baldwin Locomotive Works, 
was elected to fill a vacancy as member- 
at-large of the Advisory Subcommittee, 
the other two members being L. J. 
Markwardt and R. B. Crepps. It was 
announced that the By-laws of the com- 
mittee have now been accepted by 
proper letter ballot. 

Interesting discussions took place at 
the four subcommittee meetings held in 
the consideration of the work that 
should be undertaken in the field of 
sandwich constructions. Subcommittee 
I on Mechanical Properties of Basic 
Materials reviewed the list of core 


materials which had been grouped 
according to type, and decision was 
made to confine further discussion to the 


-main groups rather than to individual 


items, considering test methods appli- 
cable to each group. Dimensional sta- 
bility was added to the list of properties 
that are considered of importance in the 
field of core materials. Three sections 
are planned for further organization 
within the subcommittee to deal with 
mechanical, physical, and _ electrical 
properties, respectively. The differ- 
entiation between mechanical and physi- 
cal properties will be in that mechanical 
properties include those involving stress 
and requiring the use of testing ma- 
chines. The term “bondability” was 
agreed upon for use in describing the 
property of a core material to adhere to 
other materials. 

Subcommittee II on Mechanical 
Properties of Basic Sandwich Con- 
structions reviewed a proposed method 
to measure tension-flatwise to be sent to 
subcommittee letter ballot. Methods 
covering compression, both edgewise 
and flatwise, and flexure as used by the 


and insulation. Consideration of they 
of a gage to determine the size of clea: 
ances between pipe covering and i 
tion will be given in preparing a tab] 
on these clearances. Revisions in th 
tentative method of test for water yapc 
permeability of sheet materials (i 
214 T) are being considered such as ¢ 
enlargement of the scope to include a 
vapor barriers and consideration ¢ 
thicker samples. | 


U.S. Forest Products Laboratory we! 
reviewed with discussion on size | 
specimen being the major item. 


It was recognized that a most impo) 
tant field of endeavor of Committe 
C-19 is that of permanence, durabilit; 
and simulated service testing. Sul 
committee III covering this field hi 
inaugurated some preliminary work, o ( 
phase being a survey of suggested te ! 
on sandwich construction as required j 
the building field. The Section ¢ 
Exposure Facilities will continue to 1} 
in contact with the activities of tl 
Advisory Committee on Corrosion — 
the Society and will rely on the othi 
working subcommittees to specify sis 
and number of specimens that shouid Il 
required for outdoor exposure test; 
The Subcommittee IV on Nomenclat 
and Definitions reviewed a list of del 
nitions pertaining to structural sa 
wich constructions eliminating all term 
which are of a general nature and app 
to other than sandwich constructid 
Other terms were eliminated which wei 
ofageneric nature. A revised list will 
circulated to the subcommittee for let# 
ballot. The next meeting of the cox 
mittee will be in Chicago in conjunctit 
with the Spring meeting of the Sociex 


Inspection Trip Features Meeting of Committee D-10 
on Shipping Containers 


Two items of interest in 
connection with the meetings of Com- 
mittee D-10 were a talk given by A. B. 
Perry, Chief Field Engineer, Signode 
Steel Strapping Co., who spoke on the 
subject ‘The Function of a Test Track 
in Developing Good Packaging and 
Carloading Methods” and an inspection 
trip through the new laboratories of the 
General Box Co. in Chicago. The 
members were afforded the opportunity 
of seeing one of the most modern and 
completely equipped laboratories for 
the testing of shipping containers, prin- 
cipally of the wooden crate and box type. 
The committee met at the Hotel Bis- 
marck, Chicago, on October 7 and 8. 
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Well-attended subcommittee meetings 
were held on October 7 followed by a 
meeting of the main committee on 
October 8. 

The Subcommittee on Tests, through 
its several sections, reported extensive 
activity, including the development 
of a test method for large crates and 
shipping cases and a drop test for bags. 
Discussion took place on the need for 
a method of measuring puncture of 
containers as compared with a snagging 
test, with further study to be given to 
this matter. Uncertainty was expressed 
on requirements. for a hydrostatic test 
for metal cylinder containers and fur- 
ther inquiry will be made in view of 
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existing coverage by The Bureau of F! 
plosives of the A.A.R. The need w 
expressed for a torsional test for ec 
tainers weighing under 1000 Ib., inclu! 
ing contents. Due consideration w 
given to criticism on the recommend 
test for penetration of liquids into su 
merged containers following which 
submittal to the Society was approv' 

The Subcommittee on Performan 
Standards reported progress in its dif 
cult task of establishing performar 
requirements. An important step !) 
been taken by the subcommittee ° 
classifying articles being shipped | 
cording toshipping carriers. Four clas’ 
of shipping carriers were established ont 
basis of the ease of shipment. Clas 
cation (a) includes carload shipme(! 
(being the easiest); class (6) inclul! 
air, mixed and pool carloads, L.C 
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T.L., mail and express; class (c) com- 
ercial export; and class (d) military 
(port. 

‘The Subcommittee on Interior Pack- 
‘g submitted an extensive list of 
efinitions which will be turned over to 


the Subcommittee on Definitions for 
review preliminary to letter ballot of 
the entire committee. The subcom- 
mittee believes that existing test meth- 
ods formulated by Committee D-10 are 
adequate for use in testing interior 


Muc# was accomplished 
% recent meetings of Committee D-14 
hh Adhesives held in Washington, D. C., 
‘ovember 10 to 12, inclusive. All sub- 
pbmmittees held meetings which were 
fell attended by both subcommittee 
embers as well as the general commit- 
e membership. A few of the develop- 
Hents discussed and reported on are 
oted. The Subcommittee on Tests 
r Working Qualities reported on a 
oposed method for measuring the 
sorage life of various adhesives which is 
2ing referred to the section for revision 
ith the suggestion that a strength test 
2 included. The Subcommittee on 
ermanence reported that a proposed 
ist method on the effect of continuous 
xposure to heat and moisture has been 
mnt to ballot in the subcommittee. 


Committee D-20 on Plas- 
es met in Atlantic City on November 
and 17 with an attendance of 110 
vembers and guests. Meetings were 
eld of all of its 12 subcommittees. 
‘he meeting included a banquet com- 
iemorating the tenth anniversary of 
le organization of Committee D-20. 
-On the recommendation of the Sub- 
mmittee on Strength, Committee 
»-20 took action to present to the 
-dministrative Committee on Stand- 
rds a new tentative method of test 
xr tear resistance of plastic film and 
tentative method of test for tensile 
woperties of thin plastic sheets and 
Hms which latter is a revision of 
t.9.T.M. Method D 882. Both of 
jaese methods were prepared in co- 
loeration with the Society of the 
}lastics Industry. Changes were made 
both methods following consideration 
f criticisms received in a committee 
utter ballot on the methods. 

_A new method of test for stiffness 
yrsus temperature properties of non- 
\gid plastics by means of a torsional 
st was approved for submission to 
‘tter ballot of the Subcommittee on 
jtrength. This method covers a pro- 
i3dure for determining stiffness char- 


Jecember 1948 


Various Phases of Adhesives Testing Discussed 


Cooperative cycling tests are to be 
repeated on wood bonds with additional 
tests to include metal-to-metal bonds. 
A proposed method on the effect of 
chemical factors has been revised pre- 
liminary to submittal to committee 
ballot. 

The recently authorized subcommit- 
tee on electrical properties of adhesives 
has now completed its organization 
which will consist of four sections deal- 
ing with dielectric strength, insulation 
resistance, dielectric constant, and 
power factor and are resistance, respec- 
tively. These sections will study pro- 
posed methods of testing these respec- 
tive properties. Two of the problems 
which will be studied by the research 
subcommittee will be corrosion of ad- 
hesives and permanence with attention 


packing. 

It was announced that the Spring 
Meeting of D-10 will be held at Atlantic 
City on May 9 and 10 in connection with 
the meeting of the American Manage- 
ment Association. P 


on the latter being given to the difficult 
problem of setting up an accelerated 
test. In addition, the fundamental 
approach to the question of adhesion 
and the origination of test specimens to 
measure pure stress will be before this 
subcommittee. ; 

The specifications subcommittee is 
proceeding with the formulation of a 
tentative specification which initially 
will be modeled after an existing A.S.T.- 
M. specification covering rubber and 
synthetic rubber compounds (D 735T). 
It was felt that two types of permanence 
tests should be included in the proper- 
ties required in such a specification. 
The draft of this specification will be 
circulated to the entire committee for 
comments. Decision was reached to 
hold the next meeting of the committee 
in Chicago during the first week of 
April, 1949. 


“Over 100 at 10th Anniversary Meeting of Committee 
D-20 on Plastics; Much Work Under Way 


acteristics of nonrigid plastics over a 
wide temperature range. 

Action was taken on revision in the 
Tentative Method of Test for Flexural 
Properties of Plastics (D 790 - 45 T) 
to cover the testing of thin sheet ma- 
terials 4 in. and under. These re- 
visions are being made as the result of 
certain research work at the Johns 
Hopkins University and the University 
of Delaware. 

The Subcommittee on Optical Prop- 
erties is undertaking a study of a 
method for the measurement of the gloss 
of thin plastic films using a recording 
goniophotometer. This work 
completed will result in a revision of 
the Method of Test for Diffusion of 
Light by Plastics (D 636 — 43). 

The Subcommitttee on Permanence 
submitted for letter ballot of Commit- 
tee D-20 a new tentative method of 
test for determining shrinkage of plas- 
tics from linear dimensions. 

The Subcommittee on Specifications 
presented revisions in the Tentative 
Specifications for Polystyrene Molding 
Compounds (D 703), and for Laminated 
Thermosetting Materials (D 709). It 
also recommended the adoption as 
standard of four Tentative Specifica- 
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when 


tions covering Cellulose Nitrate Plastic 
Sheets, Rods and Tubes (D 701), 
Vinylidene Chloride Molding Com- 
pounds (D 729), Ethyl Cellulose Mold- 
ing’ Compounds (D 787), and Cast Allyl 


. Plastic Sheet, Rods, Tubes, and Shapes 


(D 819). 

The Subcommittee on Analytical 
Methods has been actively studying 
procedures for the analysis, of plas- 
ticizers, including tests for acidity, 
saponification, specific gravity, color, 
and stability. Work is also under way 
on methods for determination of plas- 
ticizer, residual solvent, pigment, and 
filler in cellulose ester plastics. 

The adoption as standard of the 
Tentative Method of Test for Acetyl 
and Butyryl Content of Cellulose 
Acetate Butyrate (D 817), and for 
Short-Time Stability at Elevated Tem- 
peratures of Plastics Containing Chlo- 
rine (D 793) was recommended. 


The Subcommittee on Molds and 
Molding Processes presented four rec- 
ommendations. The first was a pro- 
cedure for molding water absorption 
specimens; the second a transfer mold 
for inclusion in D 647 which covers 
molds for test specimens of electrical 
insulating materials; the third a recom- 
mended practice for phenolic transfer 
molding; and the fourth a revision of 
D 647 to cover an injection mold. 
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A code for describing the direction 
of testing when reporting test values of 
plastics was approved for submission 
as tentative to the committee on 
standards. The following four defini- 
tions were also approved for publication 
as tentative: Thermoplastic (adjec- 
tive), Thermoplastic (noun), Thermoset 
(noun), and Thermosetting (adjective). 

At a very interesting session arranged 
by the Subcommittee on Research the 
following four papers were presented: 


Ignition Temperatures of Plastic 
Materials—Mr. Lamb, of the Na- 
tional Bureau of Standards 


Proposed Test for the Weight Loss of 
Plastics on Heating—Mr. M. E. 
Marks, Columbia Chemical Div., 
Pittsburgh Plate Glass Co. 


Impact Behavior of Thermoplastics 
and Laminates—Mr. H. M. Quack- 
enbos, Jr., of the Bakelite Corpora- 
tion, and 


Some Notes on the Effect of Testi 
Machines on the Tensile Propertie; 
of Plastic Films—L. Boor, of the 
Office of the Quartermaster 
eral 


The meeting was concluded by ¢ 
showing of a sound color film, furnishee 
through the courtesy of the Society o 
the Plastics Industry, which illustrates 
the work conducted at the Massachun 
setts Institute of Technology. 


Changes Contemplated in Thermometer Specifications in 


1949 


Tue Standard and Tenta- 
tive Specifications for A.S.T.M. Ther- 
mometers (Hi 1-47 and E 1-47 T) cover 
etched stem glass thermometers gradu- 
ated in Centigrade and Fahrenheit de- 
grées. These specifications cover a 
total of 58 different thermometers 
which are specified for use in a number 
of A.S.T.M. methods of test. 


Some of these specifications were 
originally included in detail in the 
A.S.T.M. Methods before the E-1 Ther- 
mometer Specifications were compiled 
in tabular form in 1939; others have 
been added from time to time to meet 
new requirements for temperature meas- 
uring instruments in A.S.T.M. methods. 

The older specifications were in most 
cases accepted as E-1 Standards in their 
original form, but as new thermometers 
were added certain refinements were in- 


corporated in the specifications to bring ° 


them in line with the latest manufac- 
turing and standardizing practices. 

It is obvious that minor differences 
between the earlier and later specifica- 
tions would develop. Some of these 
differences were reconciled by making 
editorial changes. Others have been of 
sufficient importance to be referred for 
approval to the A.S.T.M. technical 
committees concerned. 

About three years ago Section A on 
Thermometers, of Committee E-1 on 
Methods of Testing, recognized that a 
thorough investigation of inconsisten- 
cies which had not been corrected was 


desirable, and a special subcommittee 
was appointed to make this study and 
to submit recommendations to Section 
A; 

This special subcommittee was au- 
thorized to investigate those inconsist- 
encies which could be made without 
disturbing the basic characteristics of 
the thermometers. Later it would re- 
view revisions in specifications which 
might require action of the technical 
committees involved, such as changes 
in the accuracy or dimensional require- 
ments. 

After a thorough study and discus- 
sion of the specifications at several meet- 
ings, the Section on Thermometers has 
now approved a number of revisions 
which will involve changes of the follow- 
ing nature: 


1. Adding graduations below the 0. C. 
(32 F.) mark to conform to the 
National Bureau of Standards 
requirements for certification. 

2. Adoption of a uniform system of 
terminal numbering to prevent 
errors in reading. 

3. Graduations below 0 C. or 0 F. 
marked in a prescribed manner 
to differentiate them from the 
scale above zero. 

4. The A.S.T.M. thermometer number 
to be etched on the tube along 
with the name of the thermome- 
ter. 

5. Abbreviations of the A.S.T.M. test 
names, shortened in some cases. 

6. A more uniform method of specify- 
ing expansion chambers. 


7. Contraction chambers more de 
nitely specified as to location a 
shape. 

8. Permission given to use “‘contras} 
ing colors” rather than red i 
certain cases where specific te: 
temperatures are to be in a di 
ferent color than the main bod) 
of graduations and numbers. 


It is planned to have the abovw 
changes incorporated in the thermom 
ter specifications in 1949. The com 
mittee wishes to make it clear, howeve 
that these changes in the specification 
do not affect the basic characteristic 
of the thermometers in so far as ter 
perature measurements are concerne’ 
Thermometers which have been man: 
factured in accordance with the presei 
specifications should definitely reta: 
the same official status as those in whiq 
these revisions will be incorporated. 

Other changes in the interest of uw 
formity and clarity are of an editor) 
nature and will be included in the stanw 
ards next year. These include a nai 
tabular arrangement for the specific! 
tions, the elimination of many fox 
notes, and the rewriting of certain paz 
graphs in the general text of the spec? 
cations. 

The special subcommittee appoint 
to review and to suggest corrections 
the inconsistencies in A.S.T.M. th 
mometer specifications will contin 
its work and will concentrate on brir 
ing into conformity the Centigrade ail 
Fahrenheit ranges of certain thermor 
ters so that the manufacturers can 1] 
the same blanks for either range ©: 
given item. 


Scope of Committee E-7 to 


A RECENT announcement 
has been made of the extension of the 
scope of A.S.T.M. Committee E-7 which 
formerly was confined to radiographic 
testing, the expansion to cover non- 
destructive testing in general. Since 
Committee E-7 is anxious to have a very 
broad representation to cover both the 
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Cover Nondestructive Testing 


practical and theoretical point of view, 
the officers of all technical committees 
have been asked to determine the inter- 
est of their groups and whether repre- 
sentation on Committee E-7 is desired. 

Committee E-7 hasbeen very active for 
many years in stimulating an interest in 
radiographic testing; it has sponsored 
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have been heralded widely as outsta 
ing books, and it is believed that we 
the expansion of the scope to co 
nondestructive testing the commit) 
can make a number of very valuai 
contributions to this field. 

The announcement indicates that | 
expanded scope would envisage the t/¥ 
of test for use in detecting disconti 
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. 
i: 
2s or = structural irregularities in 
sizineering materials. These tests in- 
tde magnetic powder, radiographic, 
yrasonic, and other methods of a simi- 
® nature. In undertaking this new 
jignment, the committee will devote 
7 attentions to the development of 


eral test procedures, but it will 


assume no responsibility for product 
specifications. The individual techni- 
cal committees, responsible for the 
development of product specifications, 
may also be interested in developing 
special test procedures, and in such 
instances Committee E-7 will be pre- 
pared to serve in an advisory or consult- 


pint Committee on Chemical Analysis by X-Ray Diffraction 
| Expands 


Tue Joint Committee on 
iremical Analysis by X-Ray Diffrac- 
Yn Methods, sponsored by the Ameri- 
fh Society of X-Ray and Electron 
ffraction, the (British) Institute of 
ysics, and the A.S.T.M., has re- 
ytly enlarged its membership to in- 


‘de representatives of A.S.T.M. Com-° 


ttees which have indicated an inter- 
in the Joint Committee’s work. 
is is in recognition of the very wide- 
tread application of X-Ray diffrac- 
m and in the interest of building up 
3 index. 
in 1941 the A.S.T.M. published for 
S committee an original set of 4000 
ds for identifying crystalline mate- 
Is by X-ray diffraction, and in 1944 
supplementary set of 4500 additional 
ds. These two sets have become 
iversally known as the Card Index 


Second Supplementary Set of Cards Soon to Be Issued 


File for Identification of Crystalline 
Materials by the Hanawalt X-Ray 
Diffraction Method. An additional 
supplementary set of approximately 
1500 cards has been under preparation 
for nearly two years and will shortly be 
issued. Diffraction, physical and chem- 
ical data have been rearranged on new 
cards to include fuller information. 
The committee is considering printing 
this second supplementary set on Key- 
sort cards and then reissuing the origi- 
nal and first supplementary set on the 
same type of card. Preparation of the 
original and the two supplementary sets 
of data has been carried on at the 
Pennsylvania State College by Dr. W. 
P. Davey, Research Professor of Chem- 
istry and Physics. 

The new members of the Joint Com- 
mittee are as follows: 


ing capacity. 

J. H. Bly, Materials Control Labora- 
tory, Pratt & Whitney Aircraft Divi- 
sion, United Aircraft Corp., East Hart- 
ford 8, Conn., is the chairman of the 
committee and the secretary is D. T. 
O’Connor, Naval Ordnance Laboratory, 
White Oak, Silver Spring 19, Md. 


R. F. Blanks, U. S. Bureau of Reclama- 
tion, representing A.S.T.M. Committee 
D-18 on Soils for Engineering Purposes. 


H. A. Heiligman, Lawino Refractories Co., 
representing A.S.T.M. Committee C-8 
on Refractories. 


C. E. Imhoff, Allis-Chalmers Mfg. Co., and 
Rk. K. Scott, Hall Laboratories, Inc., 
representing A.S.T.M. Committee D-19 
on Water for Industrial Uses. 


H. Insley, National Bureau of Standards, 
representing A.S.T.M. Committee C-1 
on Cement. 3 


H. H. Lester, Watertown Arsenal, and S. A. 
Brosky, Pittsburgh Testing Laboratories, 
representing A.S.T.M. Committee H-7 
on Non-Destructive Testing. 


The committee with the new addi- 
tions consists of 26 members. Dr. W. 
P. Davey of the Pennsylvania State 
College is serving as chairman and L. K. 
Freval of the Dow Chemical Co. as 
assistant chairman. Recently the com- 
mittee appointed J. W. Caum of the 
A.S.T.M. staff to serve as permanent 
secretary. 
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Continuing the Series of Photographs of Technical Committee 
ficers— Upper Left, Committee C-8 on Refractories: 


“a 


ig 


eatoune: 


eS | A 


man. Lower Right, Officers of Committee B-9 on Metal Powders 
and Metal Powder Products; J. to r.; W. A. Reich, Chairman; 


+B. Sosman, Chairman; W. R. Kerr, Secretary; R. S. Bradley, 
se-Chairman. Upper Right, Committee D-5 on Coal and Coke; 
for.; D. H. Davis, Vice-Chairman; C. H. Sawyer, Secretary; 
. A. Selvig, Chairman. Lower Left, Committee B-7 on Light 
etals and Alloys, Cast and Wrought: /. to r.; Walter Bonsack, 
ce-Chairman; J. J. Bowman, Secretary; I. V. Williams, Chair- 


A. Squire, Secretary; W.R. Toeplitz, Vice-Chairman. 


Editor’s Note—We usually arrange these in the order of Chairman, 
Vice-Chairman, and Secretary, This time the instructions to our good 
engravers went haywire somewhere. 
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Value of Standards, at American Standards Association 
Meeting; New Officers © 


Tue legality of standardi- 
zation, the program of the Munitions 
Board in bringing about coordinated 
standards for the military establish- 
ment, the organization of company 
standards work, and methods of evaluat- 
ing standards were some of the subjects 
taken up in lively discussions of the 
question ‘‘What Good Are Standards?” 
at the Thirtieth Annual Meeting of the 
American Standards Association, Oc- 
tober 20 to 22 in New York. 

W. John Kenney, Under Secretary of 
the Navy, spoke on the importance of 
simplification and standardization to an 
efficient and economical military supply 
system and thus to our national se- 
curity, and described the steps being 
taken by the Munitions Board to bring 
about coordination of the standards of 
the Army and Navy, and Air Force, and 
to unify them with industry’s specifica- 
tions. John F. Sonnett, partner in 
the firm of Cahill, Gordon, Zachry, and 
Reindel, and former Assistant United 
States Attorney General, discussed the 
Legal Aspects of Standardization and 
Earl O. Shreve, president of the Cham- 
ber of Commerce of the United States, 
served as moderator for a panel dis- 
cussion and made the keynct< address 
at the session of the association and 
technical society members. 


Officers: 


New officers for the coming year were 
announced at the meeting. Thomas D. 
Jolly, Vice-President in Charge of 
Engineering and Purchases, The Alu- 
minum Company of America, will be 
president. Dr. Harold S. Osborne, 
Chief Engineer, Aniérican Telephone 
and Telegraph Co., and past chairman 
of the A.S.A. Standards Council, will 
be vice-president. Dr. Osborne is 
now serving as vice-president of the 
United States National Committee of 
the International Electrotechnical Com- 
mission. 

W. C. Wagner, Executive Depart- 


26 


ment, Philadelphia Electric Co., was 
elected vice-chairman of the Standards 
Council, the technical governing body 
of the Association, and because of the 
death of L. F. Adams, Chairman-elect, 
Mr. Wagner was named Acting Chair- 
man. 

Effective in 1949, Mr. Wagner will 
become Chairman of this important 
Council. Formerly associated with the 
Bell Telephone Co., the Western Elec- 
tric Co., and Stone & Webster Engi- 
neering Corp., Mr. Wagner before he 
came to Philadelphia was a specialist 
on codes and standards on the staff of 
the National Bureau of Standards, 
Washington. A member of several 
technical and professional groups, in- 
cluding the A.I.E.E., he is active in 
various civic and other groups in Phila- 
delphia. . 

Also reelected for the coming year 
were Vice-Admiral G. F. Hussey, Jr. 
(USN, ret.), secretary of the Associa- 
tion; and Cyril Ainsworth, technical 
director and assistant secretary. 


Military Standards: 


Under Secretary of the Navy Kenny 
explained two steps have been taken 
toward coordination of the standards 
for all the equipment used by the Mili- 
tary Establishment. These are estab- 
lishment by the Munitions Board of 
its Cataloging Agency and its Standard- 
ization Agency. The Catalog system 
is intended to provide a single name, 
description, and identification number 
for each item used, thus eliminating 
about 50 per cent of the 5 million items 
involved, he explained. The operations 
of the Standards Agency will include 
developments of common designs of 
equipment and components. When 
they are fully under way it is planned 
that Army, Navy, and Air Force 
Specifications will no longer be pub- 
lished by the respective departments. 
The coordinated specifications wil) be 


Thomas D. Jolly 
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Note from editors: Abstracts of sever, 
papers in the A.S.A. sessions are bei 
prepared, and will appear in the Jan 
ASTM Butuerin. These papers shoul 
be of much interest to many of our me: 
bers. 

Papers presented at the Panel entit 
“Practical Answers to a Practies 
Question—What Good Are Standards?’ 
include the following: ‘‘What Good Ar 
Standards in Specifying and Purchasini 
Manufacturing Materials?”’—Vincent di 
P. Goubeau, Director of Materials, R.C.A4 
Victor Division, Radio Corporation ¢ 
America; “What Good Are Standard: 
in Manufacturing?”—Harold L. Hoei 
man, Vice-President of ae 
Link Belt Co.; ‘‘What Good Are Stan¢ 
ards in Marketing?’—R. C. Sogg 
Executive Department, General Ble 
Co.; “What Good Are Standards 
Wholesalers and Retailers?’”’—Gerald ( 
MacDonald, Manager, Merchandise Test 
ing and Inspection Department, Moni 
gomery Ward and Co.; ‘‘What Good Ax 
Standards to the Ultimate Consumer?’~ 
Mrs. Carol Willis Moffett, Directo 
American Standards Association. | 


National Military  Establishmers 
(“NME”) specifications. 

One of the objectives of the stana 
ardization program is to bring the chai 
acteristics of military items into as elosi 
alignment with commercial items as 3 
compatible with combat effectiveness 
But experiments recently made in tH 
Persian Gulf to test equipment ma 
to Navy standards, and equipment ma 
to commercial standards, show thd 
complications arise due to out-of-th 
ordinary geographic and climatic condi 
tions or special combat needs. 

Three working groups appointed F 
the Munitions Board as an initial ste 
in achieving the objective of the Stan: 
ards Agency have been directed to co. 
sult with representatives of industs 
as to the extent to which standardizi 
tion of certain commercial items 
feasible for military purposes; the mea: 
by which technological improvemen: 
can be incorporated into - selectw 
standardization designs; and pea) 
time production planning to devele’ 
a nucleus of facilities which can | 
expanded for wartime production. 
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The Failure of Metals by Fatigue 


. Fatiaus has been a subject 
j great interest to many members of 
5.T.M. from the very early days of the 
ciety. Almost every year our Pro- 
dings have contained a number of 
pers on this subject. It is not surpris- 
x, therefore, in looking over the contribu- 
s to the Symposium held at the Uni- 
sity of Melbourne, Australia, in De- 
mber, 1946, to note the names of several 
smbers of our Committee E-9 on Fa- 
e, including Prof. H. F. Moore of the 
uiversity of Illinois and L. R. Jackson 
Battelle Memorial Institute. 

In the foreword of the book, Dr. H. J. 
bugh states “By organizing and publish- 
Z a comprehensive discussion on the 
bject of the fatigue of metals, the Uni- 
I sity of Melbourne has rendered a signal 
Irvice to a wide circle of scientists and 
fgineers throughout the world. It is 
deed appropriate that such a pooling of 
perience and interchange of thought 
d opinion should take place at the 
esent time, following the long years 
den a world war inevitably arrested that 
e interchange of ideas which is an essen- 
il to the advancement of scientific 
sowledge. In this subject the necessity 
the solution of certain practical and 
essing wartime problems naturally led 
much information being obtained which 
of considerable interest.and direct value 
the designer. Many of the valuable 
pers presented to the meeting deal with 
ch problems and their partial or com- 
ate solution; this volume will therefore 
an indispensable addition to the book- 
elves of all concerned with the design, 
velopment, or maintenance of machines, 
ctures, and components subjected to 
lic stresses.” 

‘The 505-page book just recently pub- 
hed in Australia contains thirty papers 
th 89 illustrations in half-tone and 98 
e figures. It is published by the Mel- 
urne University Press at a price of 
).2.0 which, at the current rate of ex- 
ange, is about $8." 


1948 Metals Handbook 


‘e Tue long-awaited new edi- 
m of the ‘“Metals Handbook” issued by 
ie American Society for Metals has 
2n completed, and what a volume it is! 
‘sregating over 1450 pages (page size, 
by 102 in.), this handbook has been 
thored by hundreds of the country’s 
ding metallurgical authorities. These 
én, many of them active in the work of 
S T. M. as well as A.S.M., worked 
ough the Metals Handbook Commit- 
with Taylor Lyman as editor. The 
-ferrous section of the book was pre- 
ed under the direction of the A.I.M.E. 
stitute of Metals Division Committee 
Non-Ferrous Data. 

Any reviewer, attempting to cover this 
ok adequately in reasonable space, has, 
eal problem. It is packed full of tables, 
Arts, extensive lists of references, etc. 
rhaps a list of the chapter headings, 
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with the approximate pages respectively 
included, will serve to give an idea of the 
large number of subjects covered and the 
space devoted to them. All told, there 
are 307 articles in the sections covering 
general, ferrous metals, non-ferrous metals, 
and constitution of alloys. A great many 
of the articles are entirely new, with the 
others being extensively revised. 


General Section: 


Pages 
Definitions and Physical Data....... 32 
Shaping oF Metals ic. + ane ae 38 
Welding, Brazing and Soldering...... 14 
Mechanical Testing............0.-. 56 
Nondestructive Inspection.......... 18 
Metallurgical Examination and Con- 

GOL Saye roe tore click owe tanctetena, sthanenerehs Geers 34 
Structure and Properties of Metals... 62 
Fundamentals of Heat Treatment .. . 12 
Industrial) Heating) 5.4% \0se. sem doe 32 
Surface Treatments..........:.:0:. 8 

Ferrous Metals: 

Steel Compositions and Physical 

BWUARR cer avele cree syere mae sraracarit wiiera 8 
Manufacture of Iron and Steel....... 28 
Shaping and Fabrication............ 46 
Testing of Ferrous Metals........... 34 
Structure and Properties of Iron..... 30 
Alloying Elements in Steel.......... 36 
Hardenability of Steel.............. 14 
Ferrous Metal Products. :........... 46 
Stainless Steels and Heat-Resisting 

"AN OVS selena states wah ine tee Pes arses es eee 38 
Magnetic Materials and Peeotals Pur- 

pose Alloys. . bes eens 4 20 
Heat Treatment of Stecl............ 46 
LOOM SLECIS. ena oe eee eee 24 
Case Hardening vases ce sone sein e.ccs 26 
Metallic: Coatings.) cfc os ceten Goa c eels 22 
Surface Treatments...............- 14 

Non-Ferrous Metals: 
Generali Articlestncssnect ses Sm ce 22 
Aluminum and Aluminum Alloys ... 80 
Copper and Copper Alloys..:....... 102 
Lead and Lead Alloys.............. 24 
Magnesium and Magnesium Alloys. 58 
Nickel and Nickel Alloys............ 38 
Tanvand Dan AlloyS oes. o certs le susie 14 
Zine and Zine Alloys .!........06. 0.08% 16 
Precious Metalsary ccecipeteiie oteleacPareisas 40 
Miscellaneous Metals............... 13 

Constitution 07 Alloys: 
BNO V Abo Vs eects age saya eee. ace: aausias oe 95 
PerUary PAWO YS hes cee els ites. cchen-) aie tacks 27 


Copies of this valuable reference book 
which includes a 62-page index and an 
advertising section of 110 pages, can be 
obtained from The American Society for 
Metals, 7301 Euclid Ave., Cleveland 3, 
Ohio, at $15 per copy. 


Precision Investment Castings 


Tus book by Edwin Laird 
Cady, published by Reinhold earlier in 
the year, should be of interest and help to 
all those who are concerned in any way 
with precision investment castings or who 
have the problem of producing products 
or parts in small, medium, or large quan- 
tities. The book is well written, with a 
large number of illustrations (123 figures) 
and a detailed index. In the words of 
the author, “if the production process is 
widely familiar, as would be the case with 
automatic screw machine operation, the 
best way to organize a technical book re- 
garding that process would be in neat 
compartments like a mail order catalogue, 


-so that the engineer could turn immedi- 


ately to the pages he needed. But pre- 
cision investment casting is far from being 
widely familiar to engineers. Therefore, 
a carefully calculated attempt has been 
made in this book to put each bit of in- 
formation where the engineer will need 
to be considering it and thus to eliminate 
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unnecessary checking back and forth in 
the smoothening of his designs and produc- 
tion plans. 

“The first few chapters should serve 
to tell the engineer what precision invest- 
ment casting is, what it does, and how it 
does it. From these chapters ‘he can make 
up his mind as to whether precision in- 
vestment casting has anything to offer 
him or not, and whether it is a process 
which he should operate in his own shop 
or one for the products of which he should 
turn to outside suppliers. 

: ‘Any plan to make use of a production 
process, and especially of a new process, 
requires a sharing of the burdens of anal- 
ysis and of responsibility for results. 
The remaining chapters, therefore, go on 
to tell the engineer what must be done in 
product design and re-design in order to 
get the best results from precision invest- 
ment casting, and how the process can be 
operated to obtain the desired ends. The 
resources and weaknesses of the process 
are described, the predictable lines of its 
future development are clearly indicated, 
and the practical methods by which the 
process may be operated on a sound basis 
are analyzed.” 

Copies of the publication, which aggre- 
gates 364 pages, can be procured from the 
publishers, Reinhold Publishing Corp., 
330 W. 42nd St., New York 18, N. Y., at 
$6. 


Mechanics of Materials 


Tuts 307-page book by Dr. 
Glenn Murphy, Professor of Theoretical, 
and Applied Science, Iowa State College 
who has assisted in compiling the Selected 
A.S.T.M. Standards for Students in 
Engineering, has been designed: to accom- 
plish certain objectives; in his words: to 
direct the student’s attention to principles. 
useful in explaining observed phenomena, 
to acquaint him with standard procedures: 
of analysis to understand the bulk of 
engineering literature, to provide prob- 
lems as a test of subject understanding, 
and to make him aware that our knowl- 
edge of materials is constantly growing— 
that a knowledge of material mechanics is 
an invaluable tool used intelligently. 

The author mentions in the preface that 
he found helpful many stimulating dis- 
cussions with Professor H. J. Gilkey, 
Head, Theoretical and Applied Science 
Dept. at Iowa State College and long 
standing A.S.T.M. member, in including 
those topics which normally comprise a 
first course in mechanics or strength of 
materials. The statics, the geometry, and 
the properties of the materials have been 
used throughout as a starting point in each 
type of stress situation, but a minimum of 
emphasis has been placed on formulas as 
such. 

Chapter headings will indicate the gen- 
eral topics covers: Stress, Strain and 
Axial Loading; Joints an Connections for 
Axially Loaded Members; Torsion; Stres- 
ses in Flexural Members; Deflection of 
Flexural Members; Statically Indeter- 
minate Beams; Columns; Combined 
Loadings; Dynamic and Repeated Loads. 

With appendices of properties of sec- 
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tions and problem answers and an index, 
page size 6 by 9 in., this book is available 
at $4.50 per copy from the Irwin Farnham 
Publishing Co., 3201 South Michigan Ave., 
Chicago 16, Ill. 


1948 Municipal Year Book 


AN AUTHORITATIVE résumé 
of activities and statistics and data on 
American cities is provided by the 1948 
Municipal Year Book. While the chief 
purpose of this latest edition is to provide 
municipal officials with pertinent informa- 
tion, the book will be of service to all of 
those who are involved in municipal work 
or have contacts with it. 

New features of the 1948 edition are 
data on the type of personnel organization 
in each city, municipal policy on employee 
unions, airport management and revenues, 
cemetery management, taxicab regulation, 
sewer service charges, and certain fire and 
police activities. The finance section 
contains information reported by hundreds 
of cities on new local nonproperty taxes 
adopted in 1947. There is new material 
on administrative research and municipal 
reference _ libraries. Other important 
municipal.activities are covered such as 
planning and zoning, public welfare, 
housing, public works, and the like. A 
section covering directories of officials 
comprises 55 pages. 

The book has a detailed subject index, 
and in all covers 560 pages. Bound in 
cloth it can be obtained at $8.50 from The 
International City Managers’ Association, 
1313 E. 60th St., Chicago 37, Il. 


Colorimetric Methods of Analysis 


Tue third edition of this 
book by Foster Dee Snell and Cornelia T. 
Snell, published by D. Van Nostrand, Inc., 
New York, covers some 250 pages with 109 
figures and 50 tables. 

Volume I is a discussion of theory, 
instrumentation and pH. No. colorimetric 
methods are described. The treatment of 
theory is brief. Instrumentation covers 
all types: visual comparators, filter 
photometers and _ spectrophotometers. 
About a third of the book is devoted to 
colorimetric pH—theory, buffers, and 
determination. 

Chapters that would interest those deal- 
ing with plant photometric work are: 
Colorimetric Methods, Filters, Accuracy, 
Calculations. 

While it is not possible to cover the 
entire field in a volume of this size, suffi- 
cient information has been assembled—to- 
gether with a number of references—to 
make this book valuable for one interested 
in photometric analysis. 

Copies of the book, page size 16 by 23.5 
mm., are $4.50 each. 


Engineering Materials, 2nd Edition 


THE NEW edition of this 
excellent textbook by Albert H. White, 
Professor Emeritus of Chemical Engineer- 
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ing, University of Michigan, has been 
revised throughout. The chapters on 
alloy steels and light metals have been 
almost completely rewritten. The mate- 
rial on wood, plywood, and other laminates, 
and protective coatings is almost all new. 
Most recent developments in the materials 
of airplanes, lightweight trains, and pre- 
fabricated houses are thoroughly covered. 
Diagrams have been redrawn and new 
illustrations substituted for old to corre- 
spond with the new material added. 

The aim of this text still remains to 
present the various subjects with enough 
theoretical explanation in regard to be- 
havior of materials to afford their intelli- 
gent utilization. Professor White, a mem- 
ber of the Society since 1909, refers to the 
A.S.T.M., its function, status, and publi- 
cation of standards, to the work of its 
technical committees in establishing stand- 
ards, and to numerous A.S.T.M. stand- 
ards in specific instances throughout the 
entire text. 

This 686-page book is available at $6 per 
copy from the McGraw-Hill Book Co., 
330 West 42nd St.; New York 18, N. Y. 


Prevention of Iron and Steel Corrosion 


A VERY unique, compact and 
useful book, titled “‘Prevention of Iron and 
Steel Corrosion” by C. Dinsdale, has just 
come to our attention. This publication 
contains an outline of the processes used in 
this field and tabulates the published 
specifications that are applicable to these 
several processes. Specification coverage 
is world-wide and, as might be expected, a 
great many A.S.T.M. specifications are 
referenced. 

The first part of the book deals with 
Methods of Preventing Corrosion and has 
sections on Metallic Coatings; Oxide, 
Chromate and Phosphate Coatings; Oil 
Paints, Enamels, Lacquers and Tars and 
Bitumens; Plastic Coatings; Vitreous 
Enamelled Coatings; Organic Preven- 
tives; Concrete, Cement, Rubber and 
Asbestos Coatings; Paper Wrappings; 
Dehydration Methods; Electrolytic 
Methods; and Water Treatment. 

The second and third parts are much 
briefer and deal, respectively, with Clean- 
ing Metal Parts, and Codes of Practice. 

The first appendix gives a list: of the 
authorities issuing specifications that are 
referenced in the book. While, as noted, 
the coverage is world-wide, those in the 
United States and British Empire comprise 
over half of the list. 

Appendix 2 is a list of Paint and Paint 
Component Specifications which is quite 
thorough and complete. These are 
grouped under thirteen headings as fol- 


lows: Painting Terms, Codes and Sched- 
ules; Pigments and Pastes for Oil Paints; 


Extenders; Ready Mixed Paints; Drying 


Oils; Thinners; Driers; Shellac, Varnishes, . 


Gold Size; Paint Removers; Enamels; 
Lacquers and Lacquer Materials; Tars 
and Bitumens; and Paint Testing. 

The book is published by Louis Cassier 
Co. Ltd., Dorset House, Stamford Street, 
London, S. E. 1 and distributed at a list 
price of 5s. 
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_ fullness as a basis for further learning a. 


Education for Professional Responsibili 


Tue remarks and address, 
at a most interesting conference on the ii 
terrelations of the various profession: 
comprise this book of 220 pages issued b, 
the Carnegie Press at the Carnegie In) 
stitute of Technology. The confereng 
held early in 1948 had been planned f 
an interchange of experience and ideas b 
teachers in schools of divinity, mediein 
law, engineering, and business. It wa 
clear that a discussion of major problem 
of professional education which are conp 
mon to many professions would be yer 
fruitful. Those participating were amon: 
the leaders in their respective fields, an 
the addresses give some idea of why th 
men are outstanding. The points to bh) 
stressed are set down in clear, logic 
fashion, and a number of the printe 
addresses could be used as examples 
excellent exposition. 

All those concerned with profession); 
education should find this book interesti 
and inspiring reading. The viewpoint ¢ 
engineering was presented by Harry }| 
Rogers, President of Brooklyn Polytecl 
nic Institute, and a Past-President of tk 
American Society for Engineering Edue 
tion. - While it is not possible to select 
statement summarizing the book perhay: 
the following by Elliott Dunlap Smiti 
Provost and Professor of Social Relatior 
at Carnegie Institute of Technology, mat 
convey what is embodied in the thinkir 
and expressions of many of the leadel 
present: 

“Certainly in this age, when all men d| 
vote by far their greatest interests ar 
energies to their life work, if a man is ni 
cultivated in his understanding of his pr3 
fession and his practice of it, he is lity 
likely to be so in anything else. VT. 
joinder of the social and cultural with t | 
technical in a well-rounded professior 
education is the essence of preparation #1 
citizenship and cultivated living. 

“Let me review the reasons why this 
so. If humanistic and social education) 
to be adequate preparation for citizens 
and cultivated living, it must atta 
through fundamentally the same metha 
that have given professional education 1 
vitality and usefulness, vitality and ust 
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for problem-solving. If the humanisi 
and social education of professional st! 
dents is to be truly cultural and social, 
must play an important part in maki 
their life work cultivated and socially vay 
able. If it is to be an enduring and vig) 
ous force in their professionally predor 
nated lives, it must so unite professio: 
ability and the ability to deal with huni 
and social problems that growth in aod 
sional stature involves growth in perso 
and social stature.” 

Copies of the publication ean be p! 
cured from the Carnegie Press, Carne 
Institute of Technology, Pittsburgh 
Pa., at $3 per copy. | 
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‘yew Members to November 13, 
| 1948 


te following 41 members were elected 
om September 22, 1948, to November 
, 1948, making the total membership 


Names are arranged alphabetically—com- 
ay members first, then individuals. 


Chicago District 


ror Propucts Corp., W. F. Schroeder, 
-iVice-President, 2635 Belmont Ave., Chi- 
&ago 18, Ill. 

MINEK, Epwarp G., Project Engineer, 
Milnfilco, Inc., 325 W. Twenty-fifth Pl., 
‘Chicago 16, Ill. 

UNDERLICH, Ropert A., Superintendent, 
ational Die Casting Co., 3635 W. Touhy 
Ave., Lincolnwood, Ill. 


Cleveland District 


7AGAR, DONALD, Consulting Ceramic Engi- 
fneer, Box 328, Zanesville, Ohio. 


Detroit District 


.yNnor, C. L., Metallurgist, Hoskins Manu- 
facturing Co., 4445 Lawton Ave., Detroit 8, 


New York District 


Wavis, CtaytTon L., Engineer of Tests, Uni- 
ersal Atlas Cement Co., 135 E. Forty- 
msecond St., New York 17, N. Y. 

M2YDEGGER, Heumut, Instrument Maker, 
Standard Hydrometer Co., Inc., 8126-28 
Margaret Pl., Glendale, N. Y. For mail: 
$148-19 Eighty-seventh Ave., Jamaica 2, 
OcQuE, JoHN W., Director of Research, 
American Flange and Manufacturing Co., 
30 Rockefeller Plaza, New York 20, 


InG ISLAND AGRICULTURAL AND TECHNICAL 
Inst., W. G. Truex, Instructor, Highway 
eo ope 520 Conklin St., Farmingdale, 


Northern California District 


|STHLEHEM PaciFic Coast STEEL Corp., 
'Hubert C. Swett, Engineer of Tests, Box 
3494, Rincon Annex, San Francisco 19, 
Calif. 

THLEHEM Paciric Coast STEEL Corp., 
‘Frank C. Smith, Metallurgical Engineer, 


Box 3494, Rincon Annex, San Francisco 19, 
Calif. 


Ohio Valley District 
(In Course of Organization) 


Jounson, Winu1am H., Foreman, Ultrasonic 
Inspection, Allison Division, General 
Motors Corp., Plant No. 5, Maywood, Ind. 
For mail: 2933 W. Washington St., Indi- 
anapolis, Ind, 


Philadelphia District 


Coox, WiuuarD, Jr., Chief Chemist, Tiona 
Petroleum Co., 8401 Torresdale Ave., 
Philadelphia, Pa. For mail: 5718 N. 
Howard S8t., Philadelphia 20, Pa. 

Hawk, Lester C., Chief Chemist, Penn- 
Dixie Cement Corp., Nazareth, Pa. 

PRIESTER, Max U., Assistant Director, Con- 
sulting Div., W. H. & L. D. Betz, Gilling- 
ham and Worth Sts., Philadelphia 24, Pa. 

Smon, Ausert E., Jr., Engineer (Project 
Development), Carnegie-Illinois Steel 
Corp., 545 Central Ave., Johnstown, Pa. 
For mail: 311 W. Mt. Carmel Ave., Glen- 
side, Pa. 

Tasas, Danint M., Structural Engineer, 
Acorn Iron and Supply Co., Delaware 
Ave. and Poplar St., Philadelphia 23, Pa. 


Pittsburgh District 


Ricn, JAmus K., Research Engineer, Cyrus 
William Rice and Co., Inc., 15 Noble Ave., 
Pittsburgh 5, Pa. [J]* 

SNYDER, M., Executive Metallurgist, 
Woodings Verona Tool Works, Ine., 
Drawer J., Verona, Pa. 


St. Louis District 


Kwapp-MonarcH Co., D. FF. McCarron, 
et Engineer, 3501 Bent Ave., St. Louis, 
fe) 


DUNNING, RANDLE E., Textile Testing Dept., 
Merit Clothing Co., Mayfield, Ky. For 
mail: 213 8. Fifteenth St., Mayfield, Ky. 


Washington (D. C.) District 
WATERPROOF PappR MANUFACTURERS ASSN., 
New York, N. Y., Robert C. Reichel, Re- 
search Associate, Room 2010, National 
Bureau of Standards, Washington 25, D.C. 
Commons, CuHarues H., Jr., Chief Ceramic 
Bnigiteer Locke, Inc., Box 57, Baltimore 3, 


OSTRANDER, CHARLES W., Development 
Engineer, Allied Research Products, Inc., 
4004 E. Momument St., Baltimore 5, Md. 

Prrry, Henry A., Jr., Plastics Research 
Sub-Division Chief, Naval Ordnance Lab- 


oratory, White Oak, Md. For mail: 1032 
Flower Ave., Takoma Park, Md. 


Western New York—Ontario District 


Haut, F. P., Director of Research, Pass & 
Seymour, Inc., Syracuse 9, N. Y. ; 

Turt, Lustre H., Research and Develop- 
ment Lab., York*Knitting Mills, Ltd., 70 
Crawford St., Toronto 3, Ont., Canada. 
For mail: 116 Glenview Ave., Toronto 12, 
Ont., Canada. 


U. S. and Possessions 


Cotumsus Manuracturina Co., Forbes 
Bradley, Vice-President, Columbus, Ga. 
Equinox Miu, Andrew B. Calhoun, Presi- 
dent, Box 380, Anderson, 8. C. 

We .uineton Mrius, Inc., Aubrey Marshall, 
President, Anderson, S. C 

St. Pau, Crry or, DEPARTMENT OF PaARKs, 
PLAYGROUNDS AND Pusuic BUILDINGS, 
Alfred H. Schroeder, City Architect, 445 
City Hall, St. Paul 2, Minn. 

SmitH, Don W., Architect, Texas Bank 
Bldg., Sweetwater, Tex. 


Other than U. S. Possessions 


Birp anp Co., J. D. Ilett, Technical As- 
sistant, Research Dept., Calcutta, India. 

SocrrEDADE Porruagupsa NeryR»eT-BBEYLIBR 
AND Piccarpb-PicrrtT, Lpa., Angelo Fortes, 
Director, Av. Duque de Loule, 95-4°, E. 
Lisbon, Portugal. 

DanisH Nationa INSTITUTE OF BUILDING 
Researcu, Niels, M. Plum, Director of 
Research, 20 Borgergade, Copenhagen, 
Denmark. 

Dusois, P., Managing Director, Centre 
d’Etudes des Matieres Plastiques, 28 rue 
St. Dominique, Paris, France. 

Jenkins, I., Director, Research Labs., 
General Electric Co., Ltd., Wembley, 
Middlesex, England. 

Jimeno, Hmiu10, Professor of Metallurgy, 
Laboratorio de Metalografia, Faculty of 
Sciences, University of Madrid, Madrid, 
Spain. 

Kavoor, B. R., Technical Adviser, Turner 
Hoare and Co., Ltd., Bombay, India. For 
mail: Worli Point, Bombay 18, India. 

Scorteccr, AnTonio, Professor of Metal- 
lurgy and Metallography, University of 
Genoa; and Vice-President, Italian Asso- 
ciation of Metallurgy, Milan, Italy. For 
mail: Instituto Siderurgico, via Perrone, 
Genoa, Cornigliano, Italy. 

Supuata, F., 13 Adly Pacha St., Box 286, 
Cairo, Egypt. 


* [J] denotes Junior Member. 


ERSONALS 


News items concerning the activities of our members 
will be welcomed for inclusion 


in this column 


> Nore—Effective in the October BULLETIN and continuing in this and subsequent 
uULLETINS the “Personals” will be arranged in order of alphabetical sequence of the names. 
‘requently two or more members may be referred to in the same note, in which case the first 


ne named is used as the key letter. 
» the news about members. 


A. G. Ashcroft, Director of Research, 
nd Development, Alexander Smith and 
ons Carpet Co., and an extremely active 
.§.T.M. member and presently a member 
f the Board of Directors, has been 
lected President of the Textile Research 
nstitute. This group recently held its 
nnual meeting in New York City with a 
umber of interesting papers and reports. 
'o serve with Mr. Ashcroft, Kenneth 
Jilson of the Forstmann Woolen Co. was 
ected Vice-President, and Richard T. 
‘ropf, of Belding Hemingway Corticelli 


lecember 1948 


It is believed this arrangement will facilitate reference 


Co., Treasurer; D. B. McMaster was re- 
elected Secretary, and H. Wickliffe Rose, 
Chairman of the Board. According to a 
news article in the New York T%mes based 
on addresses at the meeting, Maurice 
Holland, Industrial Research Consultant, 
urged that the textile industry step up its 
research program. Mr. Holland sug- 
gested that expenditures for research could 
be the best form of industrial insurance 
and that America must no longer depend 
upon the advanced science and technology 
of Europe. It was mentioned that this 


ASTM BULLETIN 


industry probably spends on research less 
than 1 per cent of sales, whereas the 
chemical industry figure was noted as 
about 24 per cent, with some of the larger 
companies expending as much as 5 per 
cent of sales for development work. 

Mr. Ashcroft, in welcoming the members 
of the new Board of Directors, brought to 
their attention the challenge of the rapidly 
increasing impact of research in the textile 
industry and the growth of the Textile 
Research Institute during the past two 
years. He noted that research activity of 
the Textile Research Institute has been 
almost doubled by the introduction during 
the past six months of the four-year Re- 
search Project on Wool and the five-year 
Research Project on Dyeing. The wool 
research project officially started in 
November with a luncheon at the Waldorf- 
Astoria at which Senator O’ Mahoney was 
the leading speaker. This is a joint effort 
on the part of the International Wool 
Secretariat, U. S. Department of Agricul- 
ture, the American Wool Council and the 
Textile Research Institute to undertake a 
study of the fundamental properties of 
wool fibers in an effort to broaden the uses 


29 


of wool in consumer products. The dyeing 
project, sponsored by a group of American 
manufacturers of dyestuffs and synthetic 
fibers, will undertake fundamental re- 


search on dyestuffs and dyeing methods.. 


Many active members of the Textile 
Research Institute are affiliated with A.S.- 
T.M. and carry out valuable work in 
Committee D-13 on Textile Materials and 
in other A.S.T.M. activities. 


John B. Calkin, Coordinator of Research 
for Union Bag & Paper Corp. for the past 
five years, has formed his own consulting 
business in the pulp and paper, and chemi- 
cal process industries, with offices at 500 
Fifth Ave., New York City. 


LaVerne E. Cheyney, formerly Research 
Engineer with the Battelle Memorial Insti- 
tute, is now Research Director, Water- 
proof-Ohio Paper Co., Middletown, Ohio. 


Miles N. Clair, Vice-President, The 
Thompson & Lichtner Co., Inc., Brook- 
line, Mass., extended welcome greetings to 
visiting civil engineers at the Fall Meeting 
of the American Society of Civil Engineers 
in Boston. Mr. Clair, who is President of 
the Northeastern Section of ASCE, is 
currently Vice-Chairman of A.S.T.M. New 
England District Council, having served as 
Secretary of the District for the past two 
years. 


Harry P. Croft is now Vice-President in 
Charge of Development, Wheeling Bronze 
Casting Co., Moundsville, W. Va. He 
was formerly Director of Technical Control 
and Research, Chase Brass & Copper Co., 
Inc., Cleveland, Ohio. 


John J. Crowe, Assistant Vice-President, 
Air Reduction Sales Co., Murray Hill, N.J., 
is the 1948 recipient of the Samuel Wylie 
Miller Medal awarded annually by the 
American Welding Society for “conspicu- 
ous contributions to the advancement of 
the welding or cutting of metals.”’ 


* T.R. Cunningham, for many years repre- 
sentative of his company on Committee 
B-4 on Electrical Heating, and Committee 
E-3 on Chemical Analysis of Metals, has 
retired from Union Carbide and Carbon 
Research Laboratories, Inc., New York 
City. 


W. J. Dawson, Chief Metallurgist and 
Director, Hadfields Ltd. East Hecla 
Works, Sheffield, England, recently re- 
tired after a very active business life at the 
Hecla Works for almost 50 years. Mr. 
Dawson is an Honorary Vice-President of 
the British Iron and Steel Institute, and 
was also honored earlier this year by con- 
ferment of Commander of the Order of the 
British Empire in recognition of his nu- 
merous accomplishments in research during 
the last 30 years. 


John L. Everhart has accepted a position 
as Metallurgist with the American Smelt- 
ing and Refining Co., Perth Amboy, N. J. 
He was formerly on the research staff of 
Battelle Memorial Institute. 
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Louis Max Eyermann, II, who has been 
associated with the U. S. Veterans Admn., 
St. Louis, Mo., as Adjudicator, is now 
Lawyer with Roberts & Eyermann, Louis- 
ville, Ky. 

William F. Finkl, President of A. Finkl 
& Sons Co., Chicago! has been elected to 
membership on the Board of Trustees of 
Illinois Institute of Technology. 

William Robert Franklin, former Com- 
mander, CEC, U. S. Naval Reserve, has 
returned to civilian life, and is now Super- 
intendent, Boudwin Construction Co., 
Reno, Nevada. 

Allen S. Ginsburgh, formerly Engineer, 
United Aircraft Corp., East Hartford, 
Conn., is now a Graduate Student at Har- 
vard University. 

John R. Graf has returned to civilian life 
and is now Engineer, John C. Graf Co., 
Philadelphia. He was formerly Captain, 
U.S. Dept. of the Army, Ordnance Dept. 

Samuel S. Gutkin has been promoted to 
Vice-President and Technical Director, 
Falk and Co., Pittsburgh, Pa. 


Walter R. Hedeman has retired after 
more than forty-five years of loyal and 
efficient service as Engineer of Tests with 
The Baltimore & Ohio Railroad Co., Balti- 
more, Md. Heissucceeded by R. W. Seniff 
formerly Engineer of Tests, The Gulf, 
Mobile & Ohio Railroad Co., Bloomington, 
Ill. Mr. Seniff will also replace Mr. Hede- 
man as representative of the B&O Co. 
membership in A.S.T.M. 


Harry K. Ihrig was recently elected 
Vice-President and Director of Labora- 
tories of the Globe Steel Tubes Co., Mil- 
waukee, Wis. Dr. Ihrig, who has been 
with Globe Steel since 1934, is author of 
the book, ‘Outline of the Metallurgy of 
Iron and Steel.” 


L. B. Jones has joined the retired list of 
the Pennsylvania Railroad Co. As 
Engineer of Tests Mr. Jones has been 
active for many years in A.S.T.M. 
technical committee work. He plans 
to continue affiliation with the Society 
and interest in certain committee work 
including service on Administrative Com- 
mittees on Standards and Simulated Serv- 
ice Testing. He has recently moved to 
Paoli, Pa., and will reside at 23 South Val- 
ley Rd. Lloyd, as he is affectionately 
known by a host of associates and friends 
in the Society, has rendered outstanding 
service to the Society in many phases of its 
work, perhaps most notably in Committee 
A-1 on Steel. He was concerned with 
many problems in the railroad field in- 
cluding not only materials and testing but 
locomotive design and other matters. 

M. A. Pinney is succeeding Mr. Jones as 
Engineer of Tests and will continue the 
Pennsylvania’s contacts on many of the 
A.S.T.M. committees. 

Frank A. Leibold, Jr., formerly associ- 
ated with Cole & DeGrof, San Francisco, 
Calif., is now Chief Chemist, Irwin Paint 
Co., Berkeley, Calif. 

Charles Doak Lowry, Jr., who served for 
some time as Executive Director, Panel on 
Petroleum, Research and Dev. Board 
Washington, D. C., has returned to Chi- 
cago, and is now Executive Director of the 
Universal Oil Products Co. 
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Laurence B. Manley has retired a 
Specification Writer with the Departmen 
of City Transit, Philadelphia, Pa. 

Frank J. Mehringer, formerly Instrue: 
tor of Mechanical Engineering, Massa: 
chusetts Institute of Technology, Cam 
bridge, Mass., is now Research and De 
velopment Engineer, Victory Plastics Co} 
Hudson, Mass. 

Reid Thompson Milner, one of the cour 
try’s leading soybean oil chemists, hg 
been appointed Director of the Norther: 
Regional Research Laboratory, Peoria, Th 
which functions under the U. S. Depart 
ment of Agriculture’s research administra 
tion. 

Ralph Alton Moyer has been appointe} 
Professor of Civil Engineering and Re 
search Engineer, Inst. of Transportatio 
and Traffic Engineering, University a 
California, Berkeley. He was formerly o 
the faculty of Iowa State College, Depari 
ment of Highway Engineering. 

William H. Parché has announced oper 
ing of his own office as Consultant, Beax 
ings and Lubrication, in Niagara Fall 
N. Y. Until recently Mr. Parché hal 
been associated with The Carborundu 
Co. of the same city as Lubrication an| 
Bearing Engineer. 

E. W. Patterson, formerly Directd 
Southern Petroleum Labs., Houstor 
Texas, is now Chief Chemist, Sunray Off 
Corp., Duncan, Okla. 

George A. Rahn has been appointe: 
Materials Engineer, Pennsylvania Turnj 
pike Commission, Harrisburg, Pa. 
was previously Engineer of Materials an: 
Construction, Highway Research Boara 
National Research Council, Washingtor 
DAC: 

Edwin B. Ricketts has retired as M 
chanical Engineer of Consolidated Edise 
Co. of New York, Inc. His home addres 
is 149 Hawthorne Ave., Flushing, N. Y. . 

Rand Rodgers, President of the Alton! 
Brick Co., St. Louis, Mo., has been electe: 
Vice-President of the Structural Clai| 
Products Institute, Washington, D.C. — 

John A. Schuch, formerly Detro( 
Representative of the Applied Researe: 
Laboratories, is now Chief Enginee¢ 
Harry W. Dietert Co., Detroit. 

Edwin T. Sherwin has accepted a posi 
tion as Chief Engineer, American Liney 
Supply Cos., Chicago. He was formerll’ 
associated with the Duquesne Light Cor 
Pittsburgh, Pa. 


John W. Leslie, President and Genersi 
Manager of the Signode Steel Strappini 
Co., Chicago, has been elected a membe 
of the Board of Trustees, Illinois Instituti 
of Technology. | 


Ludwig Skog, Senior Partner of Sarger 
& Lundy, Chicago firm of Consultin) 
Engineers, has been elected to membex 
ship on the Board of Trustees of Illino| 
Institute of Technology. 


Earl B. Smith has retired from activ 
duties as Professor of Mechanical Ez) 
gineering and is now Professor Emeritu 
at the College of the City of New Yor! 
Professor Smith is a long-time A.S.T. M 
member, his affiliation dating from 1900 
and has served throughout the years 
several technical committees. 
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Rolla H. Taylor, formerly Associate 
fubber Technologist, National Bureau of 
pandards, Washington, D. C., is now 
Mubber Technologist, U. 8. Dept. of 
fgriculture, Salinas, Calif. 
#) Arthur J. Tuscany, Arthur J. Tuscany 
rganization, Trade Association Organi- 
‘ition and Management, Cleveland, Ohio, 
as honored by the Gray Iron Founders’ 
ciety at its recent annual meeting by 
resentation of an illuminated scroll 
vard, in recognition of his accomplish- 
shents in the formative period of this na- 
onal trade association. The scroll reads: 
Gray Iron Founders’ Society, Inc. 
‘onors Arthur J. Tuscany for his helpful, 
Wiendly cooperation with the members 
the Society; for his years of service as 
e Society’s first general administrative 
ficer and for his untiring devotion to the 
yask of helping to guide the Society during 
early and formative years.’”’ Before 
stablishing his own office, Mr. Tuscany 
ad been chief operating executive in the 
ational trade association for seven years. 
‘n active A.S.T.M. member, Mr. Tuscany 
das been Chairman of the Cleveland Dis- 
tict Council for the past eight years. 
George H. von Fuchs recently resigned 
Chemist with the Shell Oil Co., Inc., 
Vood River, Ill,, to enter the consulting 
eld, having signed a contract with the 
Inion Carbide and Carbon Corp., Niagara 
alls, N. Y., as consultant. 
Leon R. Westbrook, formerly on the 
aculty of the Case Institute of Technology 
now Secretary-Treasurer, Carl F. 
rutton & Associates, Inc., Cleveland, 
Yhio. 


NECROLOGY 


JosppH A. AsHworTH, Member of 
echnical Staff, Bell Telephone Labora- 
ories, Inc., Murray Hill, N. J. (November 
, 1948). Member since 1937. As mem- 


Jatalogs and Literature: 


|_E. H. Sargent anp Co., 155 E. 
Superior St., Chicago 11, Ill, A four- 
nage folder entitled “Polarographic Ac- 
sessories” lists accessories such as tubes, 
ups, lamps, electrolysis vessels, burettes, 
e. Illustrated. 

Also, a four-page folder, “The Sargent 
Polarograph Model XXIJI,” giving details 
om the circuit, recording mechanism, con- 
rol features, specifications of the instru- 
nent, dimensions and weight, etc. Illus- 
crated. 

Another four-page folder, ‘“The Sar- 
zent-Heyrovsky Polarograph Model XII,” 
an electrically driven instrument, utiliz- 
ing a galvanometer for current measure- 
ment and recording the polarogram photo- 
graphically. Control features, photo- 
sraphic recording mechanism, power char- 
acteristics, etc., are given. Illustrated. 

- Another four-page folder, “The Sar- 
yent-Slomin Electrolytic Analyzer,” an in- 
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ber of Committee A-6 on Magnetic Prop- 
erties, and representative of his company 
in that committee, he was active in many 
of its subgroups including the Subcom- 
mittee on Correlation of Magnetic Testing 
Equipment and Methods, of which he was 
Chairman. A specialist in the study of 
magnetic materials, Mr. Ashworth helped 
in the development of magnetic mines and 
mine detectors during World War II, and 
since the war had aided in Bell Labora- 
tories’ development of several new types of 
materials. A native of New Jersey, Mr. 
Ashworth was born in Kearny in 1910, and 
was graduated in 1935 from the California 
Institute of Technology. Besides his 
wife, Mrs. Eva Millin Ashworth, he is 
survived by a son, Joseph, Jr., 10, and a 
daughter, Virginia May, 7. 


Davip Grimes, Philco Radio and 
Television Corp., Home Radio Dépt., 
Philadelphia, Pa. Consulting Member of 
Committee D-9 on Electrical Insulating 
Materials, Subcommittee III on Plates, 
Tubes, Rods and Molded Materials. 


Grover C. Hoiprar, Chemist, Foster 
Wheeler Corp., Carteret, N. J. (Sep- 
tember 8, 1948). Representative of Com- 
pany Membership since 1920. He also 
represented his company on Committees 
A-1 on Steel, A-3 on Cast Iron, B-2 on 
Non-Ferrous Metals and Alloys, and B-5 
on Copper and Copper Alloys, and many 
subcommittees of these groups. 


Lawrence B. Jackson, Director of En- 
gineering, Diesel Div., American Loco- 
motive Co., Schenectady, N. Y. (July. 4, 
1948). Member since 1946. 


Eimer McCormick, John Deere Water- 
loo Tractor Works, Waterloo, Iowa 
(October, 1948). Vice-Chairman of Tech- 
nical Committee L on Tractor Fuels of 
Committee D-2 on Petroleum Products 
and Lubricants. 


Sir Cuirrorp C. Parrerson, Director, 
Research Labs., General Electric Co., Ltd., 


Notes on Laboratory Supplies 


Catalogs and Literature; Notes on New or Improved Apparatus 


‘his information is based on literature and statements from apparatus manufacturers 
and laboratory supply houses. 


strument for high-speed determination of 
metals. Details on circuit, motor, elec- 
trodes, ete., are given. Illustrated. 


BurRRELL TECHNICAL Suppriy Co., 1942 
Fifth Ave., Pittsburgh 19, Pa. An eight- 
page folder entitled ‘Burrell Industro 
Gas Analyzers,’’ Bulletin No. 213, de- 
scribes two models, B for the determina- 
tion of three components such as carbon 
dioxide, oxygen, and carbon monoxide, 
and Model C for the determination of 
carbon dioxide, oxygen, and carbon mon- 
oxide and in addition for determining 
two combustible components such as hy- 
drogen and methane. The bulletin de- 
scribes simple operation procedure, struc- 
tural features, ete. Illustrated. 

W. H. & L. D. Betz, Gillingham and 
Worth Sts., Philadelphia 24, Pa. A 
twelve-page booklet entitled “Corrosion: 
Its Effect in Boiler Systems’’ discussing 
the cause and prevention of corrosion in 
boiler systems. The corrosive effects of 
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Wembley, Middlesex, England (July 26, 
1948). Member since 1918. 


H. H. Rarusun, Dairymen’s League 
Cooperative Assn., Inc., New York City. 
Member of Technical Committee L on 
Tractor Fuels of Committee D-2 on 
Petroleum Products and Lubricants. 


Jesse J. SouMAN, retired Inspecting En- 
gineer, Jones & Laughlin Steel Corp., 
Pittsburgh, Pa. (October 13, 1948). In 
the death of J. J. Shuman, long-time In- 
specting Engineer of the Jones & Laughlin 
Steel Corp., the Society loses one of its 
grand old men who had been affiliated 
since the year the Society was officially 
incorporated, 1902. Active in numerous 
phases of A.S.T.M. work in the field of 
materials, he was particularly concerned 
with standardization and research work 
in steel, the corrosion of iron and steel, and 
such related programs. Following his 
graduation from Northwestern University 
in 1890, he entered the steel industry and 
became Assistant General Superintendent 
of the Newburgh Steel Works in Cleve- 
land. He had been affiliated with Jones & 
Laughlin since 1900 until his retirement 
about two years ago. He suffered a stroke 
many months ago and although he had 
made some recovery and was able to get 
out, his end came suddenly on the above 
date. 

One of the most courteous and friendly 
of men, Jesse, as he was widely known, 
made many friends in the Society and in 
his industry where he was active in the 
work of the AISI technical committees. 
He had been chairman of Committee A-1’s 
subgroup on Commercial Bar Steels for 
almost thirty years. 

Many of his friends and associates in 
the Society will always recall Jesse with 
his black notebook and busy pen usually 
sitting in the very front row of the numer- 
ous committee meetings he attended. In 
his passing the Society loses a very loyal 
member and one who contributed much to 
its work. 


oxygen, carbon dioxide, ammonia, hydro- 
gen sulfide, acidity, and physical factors 
are evaluated. Numerous illustrations, 
graphs, and tables are included. 


Lreeps & Nortrurur Co., 4901 Stenton 
Ave., Philadelphia 44, Pa. A 24-page 
catalog, ““L&N Pneumatic Control,’ de- 
scribing postwar equipment which enables 
users in the oil, chemical, and other in- 
dustries to obtain faster start-up, smaller 
process swings, no process drifts, longer 
on-stream runs and faster recovery from 
upsets and shorter turn-around time. 
Diagrams and test curves are included in 
the booklet. A complete line of L&N 
controllers—round chart or strip chart 
models—speedomax for regulating un- 
usually fast-changing temperatures; Mi- 
cromax for regulating all other tempera- 
tures or per cent SOx, electrolytic conduc- 
tivity or pH. 

Also, a 32-page illustrated catalog 
ND44(1), ‘“Micromax Model § indicating 
Recorders and Controllers,” giving com- 
plete specifications in convenient, tabular 
form. Among the indicating recorders 
are single-point, two-point, and multiple- 
point instruments which measure the 
values detected by one or as many; as 
16 primary elements. Suggested chart 
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numbers are also listed for the most com- 
monly used ranges, together with other 
Model S accessories and supplies. 


Henry A. GARDNER LABORATORY, INC., © 


4723 Elm St., Bethesda 14, Md. An 
eight-page bulletin entitled ‘‘Instru- 
ments for Measuring Appearance and 
Other Optical Factors” describes new 
type instruments for measuring appear- 
ance which have been developed by the 
Gardner Laboratory. Instruments cov- 
ered are: Portable 60 deg. Glossmeter 
and 45 deg., 0 deg. Reflectometer, Type 
P; Multipurpose Reflectometer, Type M; 
Photometric Unit and Exposure Heads, 
Type U; Photoelectric Color and Color 
Difference Meter, Type C; Continuous 
- Recorders and Controllers, Type R. 

Tse Bautpwin Locomotive Works, 
Philadelphia 42, Pa. A series of booklets 
and leaflets describing strain rate pacer, 
tubing fatigue machine, vibration table, 
torquemeters, and other items issued by 
the Baldwin company. 

Bulletin 289—describes and illustrates 
the new Strain Rate Pacer, a testing ma- 
chine accessory designed to enable opera- 
tors to maintain constant straining rates 
during the loading of test specimens. 

Bulletin 275—four pages, covers four 
standard Baldwin torquemeters of 2000, 
5000, 12,000 and 30,000 in. lb. capacity; 
specially designed torquemeters for ca- 
pacities of 30 to 750,000 in. Ib. capacities; 
and instrumentation for indicating and 
recording torque measurements. The 
bulletin tells how to specify torquemeter 
requirements and shows how the torque- 
meter works. 

Bulletin 287—four pages, give illus- 
trated descriptions of two cement and 
concrete testing machines of 90,000 and 
300,000 lb. capacities. The bulletin de- 
scribes construction and operation, weigh- 
ing and indicating systems, accessories 
and applications, and includes specifica- 
tions. 

A four-page leaflet illustrating the Bald- 
win Fatigue Machines that simulate actual 
service conditions illustrates this equip- 
ment and presents ten answers to fatigue 
testing problems. 


Instrument Notes: 


The October Engelhard Industries News- 
Letter covered the following equipment 
and instruments issued by the various 
companies, part of the Engelhard organi- 
zation: 

Move. CR-700 RectiriptrerR—CHARLES 
ENGELHARD, INnc., 900 Passaic Ave., 
East Newark, N. J. This device provides 
a voltage regulated source of low voltage 
direct current that has been designed to 
make a compact and rugged unit. Al- 
though primarily developed as a source 
of power for gas analysis, it is usable for 
many other purposes where a low voltage 
is desired and the load current does not 
exceed 300 milliamperes. Such uses are 
for Wheatstone bridge circuits, vacuum 
tube circuits using low drain tubes and 
general laboratory work. 


Surrace Hvaporator Unit—Amersiu 
Co., Inc., 1471 Chestnut Ave., Hillside, 
N.J. The unit is made entirely of fused 
quartz. Designed for laboratory and ex- 
perimental use, it affords many advan- 
tages for heating or evaporating of liquids, 
drying precipitates, and for general use 
as an infrared source. Available in 300 
and 500-watt capacities for operation at 
115 volts. 


Guass HicH-PressurE Mercury Va- 
Por Lamps—Hanovia CuemicaL & Mra. 
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Co., 233 N.J.R.R. Ave., Newark 5, N.J. 
An expanding field of use for the radia- 
tion of high-pressure mercury arc lamps 
has stimulated the technological develop- 
ment of ultraviolet transmitting glasses 
for lamp envelopes. These glasses have 
a satisfactory transmission to long ultra- 
violet rays, but will not transmit medium 
or short ultraviolet radiations in appre- 
ciable quantity at the relatively high 
temperatures at which the high-pressure 
arc lamps are operated. 

ConTROLLED ATMOSPHERE INDICATOR— 
Cartes Encreiuarp, Inc. This is de- 
signed to detect and indicate the relative 
oxidizing or reducing qualities of a gas or 
a combination of gases. This device is 
particularly suited for heat treating ap- 
plication where the atmosphere to be con- 
trolled results from the products of com- 
bustion or where the atmosphere is espe- 
cially prepared. 


New Laminatep Tusine.—D. E. 
Makepeace Co., Attleboro, Mass. Large- 
sized tubing up to 14 feet long, with di- 
ameters up to 14 in., is now being made. 
Under this method precious metal can be 
laminated to the inside or outside of the 
tubing, with close control as to the re- 
quired ratio. 


THEIMER Vacuum ADAPTER—SCIEN- 
tTiric Guass Apparatus Co., Inc., 49 
Ackerman St., Bloomfield, N. J. A new 
type of glass vacuum adapter for frac- 
tional vacuum distillation, which accom- 
plishes the same result more simply than 
the old type adapters. Contains no stop- 
cocks, but employs an internal glass valve 
which is automatically lubricated by the 
distilling liquid. All manipulation is in a 
three-way stopcock in the pump system, 
removed from contact with the distillate. 
Applicable to all types of fractionating, 
including distillation of medium boiling 
liquids. Two models are available in a 
variety of sizes of standard taper or semi- 
ball connections. One model, with a 
jacket around the valve, is used for circu- 
lation of coolant when distilling extremely 
limpid materials or of warm liquid with 
viscous materials. The other model, 
without jacket, is satisfactory for normal 
distillates and has the advantage of lower 
cost. 


Lusricatina Ort Testing Kit—Tue 
GRIN Corp., Red Bank, N. J. This kit 
provides means for quick and simple 
measurements of the condition of lubri- 
cating oil. It is especially designed for 
use by mechanics and engine attendants in 
garages, power plants, and railroads. It 
is portable and measures the four dan- 
gerous classes of contaminants: change 
in viscosity due to fuel dilution or other 
causes; amount of the asphaltic and other 
oil breakdown substances considered re- 
sponsible for deposits; amount of dirt, 
metal particles, other solids and water; 
acidity, showing whether corrosion is 
possible. 


SPEEDOMAX INSTRUMENT FOR INDICAT- 
ING AND RECORDING 160 TeEmMPERATURES— 


Lreps & Norturup Co., 4901 Stenton . 


Ave., Philadelphia 44, Pa. This instru- 
ment automatically logs as many as 160 
separate, thermocouple temperatures in 
succession at a rate of four seconds per 
point. The equipment consists of two 
parts, a recorder and a switch assembly— 
both housed in separate cases. 

Mope t 100-109 Taser ABRASER STAND- 
ARD Testing Spt—Taser InstTRUMENT 
Co., 111 Goundry St., North Tonawanda, 
N. Y. Incorporates the rotary abrading 
action on a 4-in. specimen. A range of 
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standardized abrasive wheels is availab]) 
for testing all types of surface finishes, in 
cluding electroplate, porcelain ename 
organic coatings, leather, glass, plastic 
and woven textile fabrics. The contr , 
unit is equipped for dual operation, th cf 
is, an additional abraser unit can be j 
cated beside and connected with the eon 
trol unit thus permitting two specimer 
to be tested simultaneously. This ne 
model is recommended for all moder 
laboratory setups where general abrasia 
testing and research are carried on. 


EQUIPMENT FOR TeEsTING BAui-Brsy 
ING GREASE—GENERAL ELrEctric Ca 
Schenectady, N. Y. This equipment 
for use under conditions similar to those 
field use. It accelerates those conditior 
which contribute to the destruction of 
grease, thereby enabling motor users arp 
grease manufacturers to compare the pep 
formance of one grease with anothep 
The tester is a small motor-driven uni 
with two bearings—one for testing and th, 
other as a guide. | 


ELMENDORF JUNIOR TEARING TESTER-# 
Tuwinc-ALBERT INSTRUMENT Co., Pere 
St. and Pulaski Ave., Philadelphia al 
Pa. This Tester is a smaller runni 
mate to the Standard Elmendorf Tearir 
Tester. Although developed  primarii! 
for paper and paper products the tester 
also used on textiles, metal foils, plastis 
films, and other sheet materials. 
total capacity is 200 grams, suitable f'| 
lightweight materials. It is available — 
any one of four calibrations, reading ; 
grams when testing one, two, four, 
eight sheets. , 


NeEFLuoRO - PHOTOMETER — FISHE 
Scipntiric Co., Pittsburgh, Pa., avg 
Eimer & Amend, New York, N. Y. 
new three-in-one instrument for nephel 
metric, fluorometric, and  colorimetr 
analyses provides rapid and _ accurar 
analyses in all three fields with qui. 
interchange from one to another. T° 
same controls are used for all three ty 
of analysis. This instrument is a liz 
operated, electronic instrument design’ 
to measure quantitatively, light tram 
mitted (or absorbed), light reflecte 
or light emitted by a sample in solution 
suspension. 


Tue New Hook Connector G¢ 
quickly be attached to or removed freq 
Flexa frame supports in a number of vals 
able applications without disturbing otlt 
units of the frame. Especially useful 4 
connecting Flexaframe or other %-) 
rods at right angles and as a clamp hold: 
the new Hook Connector is compact, lig 
and made of the same bright finish, no 
corrosive Castaloy as the rest of the Fisk 
Scientific Co.’s Flexaframe line. 

Tue Gram-atTic BaLaNnce—a dir 
reading analytical balance, it has but o 
pan; all weighings are made under cc 
stant load; weights are removed, n! 
added; it eliminates entirely the handlil 
of weights; it comes to rest quickly; t 
complete final weight is read directly fra 
the scales on the panel, and the last thi 
decimal places are indicated automatical! 
This balance has a sturdy aluminum ex 
which almost completely encloses the } 
strument. The weight indicators and t 
controls are on the front of the balance ai’ 
the sliding glass doors can be kept ti 
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after the sample is placed on the pan, th! 
air currents and eddies within the weig 
compartment are eliminated. 
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determinations of yield strength. 


is small. 


made very quickly. 


This paper describes a simple method of calibrating extensometers and 
other strainometers that is especially suited for verifying autographic ex- 
tensometers. The degree of precision, while not sufficient for calibrating 
strainometers used to determine elastic constants, is such that the method 
appears to be entirely satisfactory for verifying strainometers used for 


The method consists essentially of stressing a special calibration bar, 
the modulus of elasticity of which has been determined precisely, while the 
strainometer is mounted on the bar in the same manner as during a test. 
The stressing is carried out in the same manner as in making a tension or 
compression test, but the stress on the bar is kept well below the propor- 
tional limit. Load and strain are measured as in the tension or compres- 
sion test; if the extensometer being checked is of the autographic type a load- 
strain curve is drawn, but if the extensometer is of the indicating type 
simultaneous load and strain readings are determined and plotted. The 
slope of the line obtained is then compared with the precise modulus line 
and the degree of agreement is found. Mathematical calculations and 
experience have proved that even with errors in strain magnification as 
high as 5 per cent the effect on the yield strength value for aluminum alloys 


Time-saving comparison charts are described that enable calibrations to be 


a Society has 
dopted methods for the calibration of 
ad-measuring machines and devices*: 4 
jut at the present time there areno gener- 
ly accepted methods for calibrating 
rain-measuring instruments. Methods 
f calibrating strainometers have been 
nder consideration by Committee E-1 
or several years and the proposed 
method prepared by B. L. Wilson and 
Oublished in the ASTM Buu.erin® 
reflected the general thinking of a 
umber of persons concerned with 
valibration of strainometers at that time. 
Towever, there are many details that 
nust be worked out before complete 
nethods are suitable for approval by 
she Society. It should be recognized 
hat extensometers used only for the 
letermination of yield strength by the 


NOTE.—DISCUSSION OF THIS PAPER IS 
NVITED, either for publication or for the 
attention of the author. Address all com- 
munications to A.S.T.M. Headquarters, 1916 
Race St., Philadelphia 3, Pa. 

_ 1 Presented at the Fifty-First Annual Meeting, 
Am. Soc. Testing Mats., Detroit, Mich. June 21- 
25, 1948. } , 

_ 2 Assistant Chief and Chief, respectively, Me- 
chanical Testing Division, Research Laboratories, 
Aluminum Company of America, New Kensing- 
ton, Pa. - F , 

3 Tentative Methods of Verification of Testing 
Machines (E4-47T), 1947 Supplement to 
the A.S.T.M. Book of Standards, Part I-B, p. 
30) 


4 Tentative Methods of Verification of Calibra- 
tion Devices for Verifying Testing Machines 
G 74-47 T), 1947 Supplement to the A.S.T.M. 

ook of Standards, Part I-B, p. 312. 

5 “Proposed Method of Verification and Clas- 
sification of Strainometers,’’ AST BULLETIN, 
August, 1942. 

6R, L. Templin and E. C. Hartmann, “The 
Elastic Constants for Wrought Aluminum Al- 
oys,’’ N.A.C.A. Technical Note No. 966 (1945). _ 

7R. L. Templin, ‘‘An Automatic Autographic 
Extensometer for Use in Tension Tests of Ma- 
terials,’ Proceedings, Am. Soc. Testing Mats., 
Vol. 32, p. 783 (1932). 
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offset method need not be restricted 
to as high a degree of precision as in- 
struments used for the determination 
of the elastic constants of materials.® 


' This paper presents a method that has 


been found satisfactory for the calibra- 
tion of extensometers for the determina- 
tion of yield strength. 

Of the many types of strainometers 
that are used, the autographic devices 
have found much favor in the inspection 
testing of metallic materials. In gen- 
eral, the autographic extensometers 
now available commercially are easy to 
use, keep the time required to perform 
a test to a minimum, practically elimi- 
nate the personal element, provide a 
permanent record of the test, and have 
a sufficient degree of precision to permit 
the determination of yield strength 
within acceptable limits. : 

Currently, there are more than a 
thousand testing machines in this 
country that are equipped with auto- 
graphic extensometers. The Aluminum 
Company of America has, throughout 
its various plants, about fifty testing 
machines that are so equipped. The 
extensometers are all of the type de- 
scribed by R. 
Templin before this 
Society in 1932.7 In 
these instruments the 
amount of strain de- 


A Method of Calibrating Extensometers. 
By W. C. Aber? and F. M. Howell? 


SYNOPSIS 


specimen. Magnifications of extension 
can be obtained ranging from 5 to 5000 
but those ordinarily provided are 250, 
500, and 1000. In testing aluminum 
and magnesium alloys the strain is 
usually magnified 500 times. In order 
to be certain that the strain magnifica- 
tion is being maintained, it is desirable 
to have a ready means for checking it. 
A simple method was developed in 1940 
and has been used since then for check- 
ing our extensometers at suitable inter- 
vals with quite satisfactory results. 


Calibration of an autographic ex- 
tensometer by this method consists 
of applying increasing loads to a special 
calibration bar made of a material 
having a relatively high proportional 
limit with the extensometer attached as 
in an ordinary tension test. The slope 
of the load-deformation diagram ob- 
tained compared to what it should be, 
based upon the area of cross-section of 
the bar and its previously determined 
modulus of elasticity in tension, is the 
criterion for determining whether or 
not the autographic extensometer re- 
cords values within acceptable limits. 


For calibration tests of this kind, it is 
essential that the special calibration ~ 
bar be carefully selected and prepared 
and that its modulus of elasticity be 
accurately determined. The calibra- 
tion bar used at the Aluminum Re- 
search Laboratories for the past two 
years was carefully machined from a 
length of 24S-T4 aluminum = alloy 
rolled-and-drawn rod, # in. in diameter. 
It was machined to the dimensions 
shown in Fig. 1. The bar is loaded 
in the various testing machines by means 
of spherically seated tension bolts and 
threaded adapters as shown in Fig. 2. 
After preparation of the bar and before 
determining its modulus of elasticity, 
the bar was pre-stressed in tension using 
the shackles indicated to a stress of 
40,000 psi. 

The modulus of elasticity of the bar 
in tension was determined by loading 
the bar in an Amsler universal testing 
machine which had been previously 


veloped in the test speci- 
men is suitably magni- 
fied and recorded re- 


lative to the load on the 


Fig. 1—Bar for Calibrating Extensometers Having Gage Lengths up to 4 in. 
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calibrated by means of elastic calibrat- 
ing devices which had been calibrated 
and approved for use by the National 
Bureau of Standards. The strain in 
the bar for the different load incre- 
ments was measured by means of Tucker- 
man optical strain gages Nos. 347 and 
348, and autocollimator No. B268 which 
had also been calibrated by the National 
Bureau of Standards. The modulus 
of elasticity in tension of the bar was 
determined by means of a triple cali- 
bration, taking into account the small 
errors in the testing machine and the 
strain gages. The three determinations 
of modulus of elasticity were in good 
agreement with each other, and no 
single determination differed from the 
average of the three determinations 
by more than 0.1 percent. Theaverage 
value, 10,500,000 psi., is probably cor- 
rect within 0.3 per cent. 

In use the calibration bar is not 
stressed beyond its elastic limit and, 
therefore, can be used indefinitely for 
checking many extensometers. It is 
our practice to load the bar to 6000 
lb. or less during the calibration of ex- 
tensometers, depending upon the capac- 
ity of the testing machine on which 
the autographic extensometer is 
mounted. A load of 6000 lb. on the 
bar corresponds to a stress of ap- 
proximately 30,000 psi. which is less 
than its proportional limit. The cor- 
responding strain is about 0.00286 in. 
per inch. 

The testing machines in our various 
laboratories have two to seven ranges. 
It is not necessary, however, to check 
an autographic extensometer on more 
than one range of any machine to be 
sure it is recording correctly. The 
operating mechanism of the extensom- 
eter is independent of the load range 
being used. If the extensometer is 
found to be correct on any one load 
range of a machine and if all the load 
ranges of the machine are known to 
indicate the correct loads then the 
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7 Fig. 2.—Calibration Bar, Threaded Adapters and Spherically Seated Tension Bolts. 


autographic extensometer will record 
correctly on all of the ranges of the ma- 
chine. 

In making the extensometer calibra- 
tion tests, it is customary to select a 
load range of the machine which will 
permit a relatively long diagram to be 
drawn for a load of 6000 lb. or less. 
Most of our testing machines equipped 
with autographic extensometers have 
either 5000-, 6000-, 10,000-, or 12,000- 
lb. load ranges available, and the test 
bar previously discussed is suitable for 
checking autographic extensometers 
when using any of the above ranges. 

Since the yield strength value deter- 
mined by the offset method is affected 
by an error in strain magnification to 
a much smaller extent than is the 
modulus of elasticity value, there is 
justification for permitting larger er- 
rors in strain magnification than one 
might at first consider acceptable. 
The only source of error in determining 
yield strength, attributable to the error 
in strain magnification, lies in the 
measurement of offset. If, for example, 
the strain magnification is 5 per cent 
higher than the nominal value, the 
offset measurement should be increased 
by 5 pér cent. If it is not so increased, 
the yield strength value will be low and 
the amount by which it will be low is a 
function of the strain magnification 
error, the value of offset (usually 0.002 
in. per inch), the modulus of elasticity 
of the material, and its tangent modulus 
at the yield strength. It can be shown 
that the error in yield strength is 


_ EErM A, 
E — Er 


where: 

E = Young’s modulus in pounds per 
square inch, 

Er tangent modulus at _ yield 
strength in pounds per square 
inch, 

M = magnification error of 

ometer, and 
A = offset. 
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strain- 


Thus, if the magnification error is | 
per cent, the offset 0.002 in. per inel 
the modulus of elasticity of the materig 
10,300,000 psi., and the tangent mod 
ulus 2,000,000 psi. at the yield strengt; 
(as is usually the case for most heatt 
treated aluminum alloys’), the yieli 
strength will be in error by 248 psi 


') 
An error in yield strength determinatio 


of this magnitude is certainly not vers 
serious. For this reason, we have ac 
cepted a value of +5 per cent as a pey 
missible limit of error in strain magni 
fication. 

The procedure for calibrating aj 
autographic extensometer using t 
calibration bar is very similar to t 
regular procedure for making a tensio}) 
test in which the yield strength is deter 
mined by means of an autographil 
extensometer. The principal differenci 
between the calibration test and thi 
regular tension test is that the calibra 
tion bar is loaded only to a predeten 
mined stress within its elastic range. || 

In the procedure adopted, at leas 
three diagrams are drawn for eac 
autographic extensometer being cal 
brated. The strain follower is remover 
from the bar after each loading 
Then after the three diagrams are drawy 
the chart is removed from the drum a 
the testing machine, and the slope 
of the diagrams are determined graphil 
cally. Theslopes are expressed in pound 
per square inch, and if the values ok 
tained are in reasonable agreement witi 
each other and the average of the thre: 
values does not deviate from 10,500,060) 
psi. by more than +5 per cent, the: 
the autographic extensometer is cor 
sidered to be functioning properly an: 
recording within acceptable limits. Fig’ 
ures 38 and 4 are redrawn copies ¢ 
typical diagrams obtained on Soutl# 
wark-Tate-Emery and Amsler universsi 
testing machines equipped with Tem 
plin-Type autographic extensometer’ 

The calculations involved in deter 
mining the slopes of the curves are nq 
difficult to make, but a considerabl! 
amount of time may be saved if com 
parison charts are prepared and uses 
for determining whether or not tlt 
curves have the correct slopes instea 
of making separate calculations fe’ 
each curve. The comparison char) 
contain lines of maximum and minimut 
slope for the particular specimen beiri 
tested and the testing machine loa 
range being used.’ In calculating tli 
slopes of the curves or when using thi 
comparison charts for determinin: 
whether or not the slopes are with! 
acceptable limits, the upper portioy 
of the curves are given major consider). 
tion. The initial portions of the loay 


| 
8 For annealed and cold-worked aluminuy 
alloys the tangent modulus at the yield strengi 
is even less than 2,000,000 psi. | 
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Broken Lines* 
Represent 

Permissible 
Range of 

Magnification 


Strain ——~> 


ig. 3—Typical Calibration Diagrams -for 
‘iutographic Extensometers on the South- 
wark-Tate-Emery Testing Machines. 


#strain curves are sometimes slightly in 
error because of difficulties in proper 
"seating of the strain-follower, but this 
is overcome as soon as a load of a few 
hundred pounds is applied. 

After the comparison. charts have 
been prepared and the diagrams or 
curves have been drawn, remove the 
charts containing the diagrams from 
‘the testing machine and superimpose 
them upon the proper comparison 
chart. If the diagrams fall between 


Lede ori 
TIM 
— 


Strain —~> 


Fig. 


the lines representing the maximum 
and minimum slopes then the calibra- 
tion is considered acceptable. The time 
required for the complete calibration 
is usually less than 30 min. 

Calibration of autographic extensom- 
eters using a special calibration bar in 
tension has been emphasized in this 
paper, but it should be pointed out that 
the method applies equally well for 
calibrating autographic compressom- 
eters using a specially prepared cali- 
bration bar whose modulus of elasticity 
in compression has been accurately 
determined. The method is satisfac- 
tory also for calibrating other types of 
strain measuring devices which are not 
autographic. For such strainometers 
the apparatus is mounted on a special 


4.—Typical Calibration Diagrams for Autographic Extensometers 
on Amsler Testing Machines. 


calibration bar, 


/ the barisloaded 
/ by means of a 

/ / ‘ calibrated test- 
// ing machine, 
i / and the load- 


strain data are 
recorded in the 
appropriate 


manner. Com- 

/ parison of the 
Broken Lines Represent 

Permissible Range of calculated mod- 

Magnification. ulusofelasticity 


values from the 
load-straindata 
with the pre- 
viously deter- 
mined value is 
the criterion for 
determining 
whether or not 
thestrain meas- 
uring device is 
satis‘actory for the determination of 
yield strength. 

This method provides a_ suitable 
procedure for calibrating strainometers 
that are used primarily for the deter- 
mination of tensile or compressive yield 
strengths of materials having stress- 
strain curves that are not too steep at 
the yield strength. The method is 
simple, requires no expensive apparatus, 
provides a permanent record, and can 
be carried out in less than 30 min. 
Acknowledgment: 
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Mr. G. R. Goun.!—I should like to 
emphasize the authors’ closing state- 
ment and to point out that this method 
can also be applied to other materials 
where the stress-strain curve is not too 
steep at the yield point. We have suc- 
cessfully employed a similar method, 
using a steel rather than an aluminum 
bar for calibrating our own extensome- 
ters. 

_ However, I should like to emphasize 
that if you are dealing with copper-base 
alloys there is a group of alloys which 
show very little deviation in the stress- 
strain curve from the modulus line, and 
in such cases a permissible deviation of 
+5 per cent in the strain magnification 
would make a very high percentage 
error in the determination of the yield 
strength. 


Mr. A. A. Moors.?—It is contrary to 


1 Member of Technical Staff, Bell Telephone 
Laboratories, Inc., New York, YG, 

2 Division of Tests, Magnesium Laboratories, 
The Dow Chemical Co., Midland, Mich. 
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DISCUSSION 


general practice to calibrate only part 
of the full range of use. The calibration 
of the test specimen in the elastic range 
up to 30,000 psi. would give a strain of 
about 0.003 in. The strains at the 
yield strength of the high-strength 
aluminum alloys are in the molghPor- 
hood of 1 per cent. 

Mr. F. G. Tatnauu.’—Does ae the 
modulus of elasticity change with tem- 
perature and should not the tempera- 
ture at which the calibration is made be 
stated? 

Mr. F. M. Howe tt (author).—As Mr. 
Gohn says, there are some materials 
that show very little deviation of the 
stress-strain curve from the modulus line 
at the yield strength—that is, the 
difference between the modulus at the 
yield strength and the initial modulus is 
small. For such materials it would be 
desirable to limit the permissible error to 
a smaller value. 


3 Manager, Testing Research, Baldwin Locomo- 
tive Works, Philadelphia, Pa. 
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Mr. Moore points out that it is con- 
trary to general practice to calibrate 
only a part of the range of use of an in- 
strument of this kind. That is true, but 
since the method described provides a 
reasonable check on the magnification 
factor, it is considered adequate for the 
determination of yield strength under 
the limitations imposed. It is quite 
possible, however, to use a calibration 
bar that exhibits more strain at its pro- 
portional limit and thus calibrate the 
extensometer throughout a greater 
range. 

Mr. Tatnall raises the question of the 
effects of temperature on the modulus. 
Within the range of temperature ordi- 
narily encountered in the usual inspec- 
tion tests, the effects on modulus of 
elasticity are very small. If the ex- 
tensometer is to be used at other than 
room temperature, it should be cali- 
brated at such temperatures and, of 
course, in such cases the temperature 
should be stated. 
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Effect of Fatigue on Tension-Impact Resistance 


By William H.-Hoppmann, IP - 


SYNOPSIS 


The purpose of this paper is to indicate the possibility of using the high- 
velocity tension-impact test to determine the loss of impact resistance caused 


by fatigue in metals. 


Tension specimens were cut from a low-carbon steel plate in a known fa- 
tigue condition and subjected to impact tests at various velocities up to 120 


ft. per sec. 


Energy and total elongation as functions of impact velocity are given in the 


form of graphs. 


The data show that the tension-impact test at moderately 


high velocities may have considerable value in studies of fatigue damage to 


structures in service. 


Hoes impact resist- 
ance is a property required in many 
materials used in structures and in 
machines. In particular, warships 
must be constructed of metals ca- 
pable of absorbing large amounts of 
energy if attacked. During the 
more or less long periods between 
attacks, the metals in the ship are 
fatigued by alternating stresses. 
This fatigue condition may reduce 
considerably the impact resistance 
of those metals. It is important 
to be able to predict the magnitude 
of this reduction as a function of 
any given number of stress reversals 
as well as amplitudes of stress caused 
by action of the sea. 

Information is also needed on the 
extent of prior fatigue damage in a 
structure which has been in service 
for some time. In the past, need 
for such information arose in the 
aviation field.’ 

It would appear reasonable that 
both of these problems may be 
solved by use of the variable velocity 
tension-impact test. 

An extensive investigation of the 
effects of prior fatigue stressing 
upon che impact resistance of 


NOTE.—DISCUSSION OF THIS PAPER IS 
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’ Kies and MHolshouser, “Effects of Prior 
Fatigue Stressing on the Impact Resistance of 
Chromium-Molybdenum Aircraft Steel,’’ Tech- 
nical Notes No. 889, National Advisory Commit- 
rae Aeronautics, Washington, D. C., March, 


36 (TP244) 


chromium-molybdenum steel was 
made about five years ago by Kies 
and Holshouser.2 The conclusion 
reached by those investigators was 
substantially that no loss in impact 
resistance occurred as a result of 
fatigue. They conducted the ten- 
sion-Impact tests on a Charpy ma- 
chine of 225 ft.-lb. capacity. Al- 
though no velocity was stated, it 
can reasonably be inferred from 
the general description that it was 
below 20 ft. per sec. 

Inasmuch as structural steels may 
be subjected to impact at higher 
velocities in service, it was con- 
sidered advisable to subject fa- 
tigued steel to impact over a range 
of velocities from zero to 120 ft. per 
sec. 


MATERIAL AND TESTS 


A #-in. hot-rolled low-carbon 
steel plate was selected for the tests. 
The chemical composition and phys- 


ical properties are given in Table 
i 


TABLE I.—CHEMICAL COMPOSITION 
. AND PHYSICAL PROPERTIES. 


Carbon, percent... 0% 5.06 ce. 1 pe 0.20 
Manganese, percent.............. 0.36 
Phosphorus, per cent.............. 0.010 
Sulfar, pericentiaa.. cee ee eee 0.017 
Stheon#per conti ie: fs is settee 0.00 
Nickel percent... acy: wc erect 0.12 
Copperipericenty neem: cnn te ante 0.27 
Vield'stress,petssis spin secs nice 35 000 
Tensile strength, psi............... 59 000 
Elongation in 2 in., percent........ 37 
Reduction of area, percent......... 62 


A portion of the plate about 12 
by 60 in. was fitted into a box- 
like structure which then had alter- 
nating moments applied to its ends 
by a special resonant type fatigue 
machine. The plate was so located 
that its test section was practically 
subjected to alternating tension and 
compression throughout its thick- 
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“stress. 


ness. The applied bending momen 

was adjusted so that the amplitude 
of the stress throughout the length 
of the plate was about 28,000 psi 
for 37,000 complete reversal 0! 
This maximum stress was 
checked by  scratch-type strain, 
gages. . : 

Blanks were then cut from the 
fatigued plate transverse to its “al 
tion of rolling. From these blank: 
tension specimens of uniform tes 
section 8 in. long by 0.894 in. i 
diameter were machined. Bot 
ends of the specimens were threade 
for about an inch to suit the impac’ 
machine. 

Similar tension specimens were 
taken from a portion of the origina 
plate which had not been subjecte 
to the fatigue test. These, also 
were cut with their lengths trans 
verse to the direction of rolling. 

Both sets of tension specimen: 
were tested in the Guillotine Impae 
Testing Machine at the Materia 
Laboratory, New York Naval Shipi 
yard, Brooklyn, N. Y. This & 
chine was described in a previo 
paper.‘ 

The impact tests were conducte 
at a temperature of approximatel: 
75 F. and at velocities up to abou 
120 ft. per sec. 

The total energy absorbed by thi 
specimen and the total elongatio: 
over the 8-in. gage length wer 
measured. The results are show 
graphically in Fig. 1. 


DiscussIon 


The test results show that the 
is a reduction of approximatel: 
30 per cent both in the energy an 
in the elongation at the highe 
velocities. 

It may be observed that the di 
ference in results between the fe 
tigued steel and the nonfatiguei 
steel decreases as the test velociti 
approaches zero. This fact is i 
agreement with the conclusion ¢ 
Kies and Holshouser to which re’ 
erence has already been made. 


4W. H. Hoppmann II, “The Velocity Aspe 
of Tension-Impact Testing,” » Proceedings, AY 
Soc. Testing Mats., Vol. 47, p. 533 (1947). 
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jxima at approximately the same 
“ocity of impact. 


ts indicate that they may be 
d to predict the loss of impact 
¥ ength as a result of fatigue and 


tent of prior fatigue damage to a 
eucture, resulting from alternat- 
stresses in service. 


Saded to cover materials subjected 
4 different amounts of prior fa- 
sue. Then data will be provided 
‘ic a family of curves for energy as 
‘function of impact velocity. The 
Srameter of the family will be the 
Jaount of fatigue. . 


CoNCLUSIONS 
The following conclusions appear 
be warranted by the results of 
e tests, at least for structural 


:. 
apact test provides a means of 
edicting the loss of impact resist- 
nee caused by a given amount of 
tigue. 

2. The tension-impact test may 
so be used to determine the 
mount of fatigue damage devel- 
ded in a structure in service by 
sting samples taken from the 
sructure. 

3. The reductions in energy and 
elongation are larger at the 
igher impact velocities. The 
irves of energy absorption . have, 
1 general, the same characteristics 
3 the curves of elongation. 

4. The loss of impact resistance 


= 


Mr.. J. A. Bennetr.—I think it 
iould be pointed out that in a fatigue 
3st there are two processes going on: 
ork hardening and fatigue damage. 
n the work which Mr. Hoppmann re- 
rred to, of Kies and Holshouser, the 
urpose was to evaluate only the fatigue 
amage. The effect of work hardening 
ecurring during the early part of the 
st was eliminated by comparing the 
1anges in impact properties during the 


1Metallurgist, National Bureau of Standards, 
‘ashington, D. C 
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The variable velocity tension- 
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Fig. 1.—Variation of Impact Strength and Elongation with Velocity of Impact. 


may be considerable even for cases 
in which the maximum fatigue 
stress is below the yield stress. 
The results given in this paper 
show a loss as large as 30 per cent 
even though the maximum fatigue 
stress was only 28,000 psi. 

5. Although the number of speci- 
mens tested was not large, the re- 
sults appear conclusive enough to 


indicate the value of a more ex- 
tensive investigation which would 
include different materials and for 
wider ranges of the test variables. 


Acknowledgment: 


The author wishes to express his 
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latter 90 per cent or so of the test, when 
the changes due to work hardening were 
small. 

I should like to ask if the mitos has 
any information on the static mechanical 
properties of the steel after the fatigue 
stressing. It has been shown frequently 
that metals are work hardened during 
fatigue stressing, even at stresses below 
the elastic limit, but no correlation has 
been found between work hardening and 
fatigue damage. If the changes which 
the author found in impact resistance 
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are due primarily to work hardening 
they should show up in the static 
mechanical properties. 

I should also like to ask if the author 
knows whether or not the stress which he 
applied was above the fatigue limit? It 
appears from the original mechanical 
properties of the steel that probably the 
fatigue stress was near the fatigue limit, 
in which case the life would certainly be 
long and the 37,000 cycles of fatigue 
stressing which he applied would cause 
only very slight fatigue damage. 
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Mr. W. H. Horpmann II (author’s 
closure).—Mr. Bennett raises an in- 
teresting question as to the reason for 
the reduction in energy absorption and 
elongation in tension specimens from the 
steel plate tested. Indeed, if work 
hardening is the sole cause of the reduc- 
tion, then the paper should be entitled 
“Wffect of Work Hardening on Tension- 
Impact Resistance.”’ However, one of 
the thoughts advanced in the paper is 
that ships subjected to alternating 
stresses apparently lose thereby re- 
sistance to impact. This fact is of con- 
siderable importance in warship design 
regardless of whether fatigue or work 
hardening is the cause. 

The other thought that the variable 


The Use of a Test Track in Developing Good Packaging 
and Carloading Methods 


velocity impact test could be used to 
show prior fatigue damage is not es- 
tablished by the results if the effect is 
due solely to work hardening. 

It may be that I was much too facile 
in associating the idea of alternating 
stress with the idea of fatigue and not 
allowing for the possibility that the main 
effect on the steel might be one of work 
hardening. 

Of course it is known that work 
hardening may reduce impact resistance, 
but it is a new idea to me that the work 
hardening by 37,000 complete alterna- 
tions of bending stress of amplitude 28,- 
000 psi. is sufficient to reduce the ten- 
sion-impact resistance 30 per cent at 80 
ft. per sec. 


By A.N. Perry! 


Epiror’s Note.—From time to time there have appeared in the ASTM Bu.ietin 
photographs and short notes on various types of simulated service testing of materials 


and products. 


The accompanying paper by Mr. Perry is a type of simulated service 


testing and we believe the short discussion will be of interest to a number of members and 
others who are concerned with packaging and car-loading problems. : 


A very large percentage 


of all packaged goods travel some part 
of their journey in or on railroad cars. 
Our company, which is engaged in the 
manufacture and sale of tensional steel 
strapping and related items, a very 
large part of which is used for securing 
packaged material in box cars, gondola 
cars, and on flat cars, has constructed a 
full-scale carloading test track adjacent 
to our plant in Chicago in order to be- 
come better informed as to the factors 
which cause damage to lading in transit. 

This test track is patterned after a 
similar facility which the Symington- 
Gould Corp. of Depew, N. Y., has main- 
tained for many years for testing draft 
gears and other railroad equipment. 
We use our track entirely in the interests 
of better packaging and carloading. 

The Signode test track installation 
consists of a standard railway track 315 
ft. in length. An inclined trestle is at 
one end of the track, with a power winch 
located at the top capable of pulling a 
loaded freight car up the incline. At 
the bottom of the incline is a level sec- 


NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED, either for publication or for the 
attention of the author. Address all communica- 
tions to A:S:T:M: Headquarters, 1916 Race St., 
Philadelphia 3, Pa. 

* Presented at a meeting of Technical Com- 
mittee D-10 on Shipping — Containers held in 
Chicago, October 8, 1948. 

1 Chief Field Engineer, Signode Steel Strapping 
Co., Chicago, II. 
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tion of track substantially laid on a 
concrete bed. At the center of this level 
section a chronograph is installed which 
measures and records the speed at which 
a car is moving before, during, and after 
impact. Two standard railway cars 
are part of the equipment: one, a flat 
car loaded with concrete blocks to a 
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Apparently the static tensile prop 
ties were unchanged by the alternatin 
stresses as is indicated by the fact th 
the energy and elongation shown by th 
curves at zero velocity (static) a 
practically the same for the plate whi 
was subjected to alternating stresse 
and the plate which was not sublet 
alternating stresses. 

I was aware of the fact that the iz 
vestigation was not extensive and thé 
it leaves much to be desired, but the * 
seemed to me to be of sufficient interes 
to publish. The hope was that the r/ 
sults might stimulate further me 
tion of the phenomenon of the reductic¢ 
of energy absorption and of elongati¢ 


as a function of the velocity of impact, 


gross weight of 110,000 lb., is used | 
the bumper car and the second is ust 
as the test car. This is a box car wi 
one side wall removed to permit obses 
vations of loads at the moment of in/ 
pact. 


A “tripper’” car pulls the test car + 
the incline to a predetermined poi: 
where a “tripper block” releases ¢. 
coupler—the test car then rolls free 
down the incline and collides with ti 
bumper car just as it would in a freigi 
yard. If desired, the test car can be le 
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9the point of impact and the bumper 
» be caused to crash into it. 

y actual observation of the action 
ithe lading and bracing, the effect of 
» end impact, resulting uplift, and 
organization of the load can be noted 
fl studied. There is no doubt that a 
vy large percentage of the lading 
emaging forces are a result of the col- 
‘jon of cars in switching yards. Since 
iireme uplift usually occurs, also side 
ft—forward movement— and rela- 
je movement of individual units as a 
ult of this impact, it has been our 
Werience that a load which is properly 
ured to resist these switching impacts 
}1 usually survive any of the other 
Yzards to which it is subjected. 

SOur standard testing procedure is to 
‘.rt at low impacts within the normal 
(mph. switching range. The force of 
> impact is increased gradually until 
‘lure occurs or the load survives the 


#bject a load. This is at 9 to 10 mph. 
iy this method we have been able to 
it whole carloads of such fragile ar- 
les as refrigerators and electric and 
Ys ranges, and make pronounced im- 
ovements in the bracing methods. 
conducting these tests the reasons for 
ure are usually detected and cor- 
sted before extensive damage occurs 
the test loading. 

The test track supplements the field 
tivity we have carried on for many 
ars. It is not possible for us to antici- 
te all the problems that arise in the 


materials handling and shipping room 
procedures of the shipper or receiver, 
or to foresee all of the transportation 
hazards that are bound to occur. We 
have, however, often been able to arrive 
at a satisfactory solution in a few days 
of controlled testing which previously re- 
quired weeks of field work and checking 
of hundreds of cars at destination. In 
many cases we feel that our findings 
have been more accurate. 

Our test track programs are always 
carried out in cooperation with the rep- 
resentatives of the shipper. When such 
commodities as paper rolls, fiber drums, 
steel coils, and other items not amenable 
to modification are tested, our problem 
is entirely one of devising a loading 
method which will best protect the lad- 
ing. The ability to properly brace the 
carload shipment should surely be con- 
sidered as the ultimate step in container 
design, as the job certainly is not com- 
plete until this detail is attended to. 
There have been several cases where a 


change in container construction has - 


been suggested as the result of testing a 
full carload under actual switching con- 
ditions. 

For example, a large shipper of stoves 
was having difficulty. Inspection of 
dozens of cars at destination usually re- 
vealed failures, which consisted of a 
combination of broken bulkheads, 
broken straps, and broken containers 
with resulting damage to the stoves 
themselves. Several variations of load- 
ing methods were tried and inspected at 


destination without discovering the 
complete answer to this problem. A car- 
load of newly crated undamaged stoves 
were brought to our test track. By 
starting at slow impacts and gradually 
increasing the speed, it was found that 
there was a definite weakness in one of 
the top crate members which caused 
these crates to start to fail at impacts 
approximately 63 mph. The size of this 
member was immediately changed and a 
successful load resulted. The weakness 
had not shown up in the standard labora- 
tory test, but such a test does not subject 
the crate to the outward crushing effect 
that occurs when it is placed in a car 
with its fellow traveling companions. 

Another instance is that of a manu- 
facturer of bulk containers who wished 
to make some improvements in design. 
After a great amount of research, some 
changes were indicated. Before going 
to the great expense necessary to make 
these changes, a carload of the conven- 
tional design and of the proposed design 
filled with a heavy bulk commodity were 
given our standard series of impacts on 
the test track. These tests confirmed 
that the diagnosis of the weakness was 
correct and that the improvement 
planned was the proper one. 

I will not attempt to suggest in detail 
just how valuable a full-scale carloading 
test track would be in proving out the 
finer points of container design, but 
these specific examples of how we have 
indirectly contributed to better pack- 
aging design suggest its possibilities. 


By Harry Majors, Jr.’ 


‘SYNOPSIS 


Experiments are described in which the effects of pulsating and reversed 
bending tests at low numbers of cycles of bending on the hardness of an- 
nealed copper-zine alloy and §.A.E. 1112 annealed steel are determined. 
The hardness increased with the number of cycles of bending, and no fiber 
had its original hardness once it experienced a plastic deformation. Al- 
ternate tensile and compression strains caused a greater change in hardness 
than equal strains in one direction only. Compression strains increased the 
hardness more than equal tensile strains. 


a some work 
hs been done in determining the effect 
elastic strains upon hardness, the 
fects of a few cycles of fatigue 
ending in the plastic range on the 
ardness change are not well known. 

OTE.DISCUSSION OF THIS PAPER IS 
VITED, either for publication or for the atten- 


on of the author. Address all communications 
ALS T. Headquarters, 1916 Race St., 

hiladelphia 3, Pa. ; , 

1 Assistant Professor of Mechanical Engineer- 

2, Massachusetts Institute of Technology, Cam- 

idge, Mass. 
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Working with brass and duralumin, 
Fink and van Horn,? at the suggestion 
of Jeffries, measured the hardness and 
the lattice distortion of elastically de- 
formed specimens. Only the tension 
side of the simple beams was measured, 
using the Rockwell E scale, in which the 
maximum fiber strain was 0.003 in. 


2W. L. Fink and K. R. van Horn, ‘‘Lattice 
Distortion as a Factor in the Hardening of 
Metals,”’ Journal, Inst. Metals, Vol. 44, p. 241 
(1930). : 
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Change in Hardness of a Metal Bar Under Low Cycles of 
| Reversed and Pulsating Plastic Bending 


They reported a definite softening from 
tension strains below the elastic limit, 
while for strains that exceeded the 
elastic limit stress the hardening due to 
plastic deformation opposed the soften- 
ing action. Cycles of straining were 
not investigated. 

Kokubo? conducted experiments in 
order to test the conclusions of Fink 
and van Horn and to ascertain the 
change of Vickers hardness number, 
using 5 kg., in a plate under pure bend- 
ing caused by slight deflection. The 
hardness on the tension and compres- 
sion sides up to a maximum strain of 
0.003, in. per inch was observed on 
Armco-iron, 0.2 and 0.7 per cent carbon 
steels, copper, brass, aluminum, dur- 


3§. Kokubo, ‘‘Change in Hardness of a Plate 
Caused by Bending,’ Science Reports of the 
Tohoku Imperial University, Japan, Series 1, Vol. 
21, p. 256 (1932). 
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TABLE I.—SUMMARY OF KOKUBO's INVESTIGATION, specimen was held at 800 F. in # vertic 
hot air furnace for 33 hr. and sloy 


cooled to an approximate hardness. 


Change in Percentage 


Vicker's Change in 
Maximum Hardness Vicker’s 100 
Material Condition Strain Number Hardness : 
Rolled = +9.003 712.5 ri 8.0 TrstinG PROCEDURE 
Rollec Ur 5 : Seite as. | 
Armco Iron Annealed +0.003 + 1.0 + 1.0 In column B the initial gage length 
seals dns ate gobs were measured with a cathetometer 
Rolled +0.003 —15.0 —11.0 the nearest 0.0001 in., and at the 
Rolled —0.003 + 2.5 + 2.0 : iden wikel choca 
0.2% steel Annealed +0.003 = 8.0 — ae posite side initia araness meéé% 
TS Saale heh ea SU lla ees ah el ees cared ments were made at every 0.05 in 
Rolled +0.003 722.0 ace well as on the top and bottom 
Rolled —0.003 + 2.0 + 1.0 aoe in | bar ina 
0.7% steel Annealed | = +0.0038 —14.0 — 6.5 Figure 2 shows the steel bar in the te 
ae alld Re eS oes Saere eo ing apparatus. The bars were bent wit: 
Rolled +0.003 7, 16.0 + 12.0 two point loading producing pure bend 
Rolled ~0:003 + 3:0 + 210 EwoR 8 pl & puree 
Brass Annealed +0.003 — 2.0 — 1.5 ing in the center section. Sufficient lo : 
ie ee Buda! cee oe was applied to cause a deflection at t 
Rolled +0.003 ~ 2.0 ae center of 1 in. when theload was remoy 
Rolled | — —0.003 + 1.0 + 2.0 } % 
Aluminum Annealed | — +0.003 + 0.7 + 4.0 Gage lengths in column B were measur 
pik Se PS od fa nih Tee a and hardness readings were made wi 
Rolled +0.0038 pepe toce he Vickers hardness machine on 
Rolled ~0.003 0.0 0.0 the Vickers hard : on t 
Copper Annealed |  +0.003 0.0 0.0 opposite side every 0.05 in. *This w 
is vot: la] MU A Sabai termed the first bending. Then t¢ 


| 
| 
{ 


bar was bent back straight, and the ga 


alumin, and magnesium. Kokubo con- 
cluded for his range of strains that the 
hardness of the tension side of a cold- 
rolled specimen decreases at first rapidly 
and afterwards slowly, while that on 
the compression side always increases 
slightly with an increase in the degree 
of bending. For annealed specimens 
it was found that the hardness de- 
creases rapidly at first, and after passing 
through a minimum then starts to in- 
crease slowly with an increasing amount 
of bending. Kokubo attributes the 
change of hardness caused by elastic 
deformation to the effect of the applied 


stress and that caused by the plastic (oe {SPAN ee eee eee 
deformation as the combined effect of 3.67" 
the stress and of work hardening. imeliees LOAD eae 
There were no reversed or pulsating a ae 
bending tests. ————————— = | END 

The purpose of this research was to pessoa pb es! eer 
determine the effect of reversed and ee Ye 
pulsating plastic bending cycles upon LINE 20 COLUMN COLUMN COLUMN a aul 
the change in the Vickers hardness S Ke © an 
ee SECTION BETWEEN S AND T SHOWING GAGE 

LENGTHS IN COLUMN 8B 
MATERIAL AND SPECIMENS 
. (eee SS a 

From a 20 ft. long, l-in. square bar o.oagh LINE BF = onage 
of 8.A.E. 1112 steel, a piece 12 in. long 0,086. ——_LINE_3 _______ 9983” 
was cut. A similar length was cut from CS Meany arena 
1-in. square brass stock whose copper 0.24g¢% LINE 6 ga 34" 
content was 65 per cent and zine con- SS ERE Se £8 0.283’ 
tent was 35 per cent. Both specimens SAE oo LINE 9 pee BRASS 
were surface ground on four sides and Wiz STEELO4 73°-——_LINE_10 _____ 9.432" 
polished with emery cloth and paper. Ee See a 0482" 
Upon the steel specimen 18 lines were an fe LINE 13 Rees 
ruled longitudinally with a diamond 0,6764___LINE 14.298 
inscriber on one side in the center area 0.126 ee ae NEI6 0.674" 
as shown in Fig. 1. By cross-ruling six Gaye SEINE Tee ey ae 
lines at right angles, transversely to 0.876¢ LINE 16 _9.330° 
the span, and designating each group of 0824 ee £20 0.8787 
two as columns A, B, and C, 20 gage oe Te GeNLINE Remi aie - 
lengths were thus formed on the steel DISTANCE BETWEEN DIAMOND RULED LINES 


specimen. Nineteenlineswerescribedon 
the brass specimen, and when six lines 
were cross-ruled, 21 gage lengths were 
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formed in column B as indicated in Fig. 1. 

Prior to scribing, the steel was 
packed with charcoal in a closed tube 
and annealed at 1650 F. for 33 hr., 
after which it was furnace cooled to a 
Vickers hardness of 138. The brass 


lengths measured and hardness valu 
observed. This was termed the fir 
straightening and concluded one ey: 
of pulsating plastic bending. As ii 
dicated in Fig. 3, the procedure for p 
forming a pulsating plastic bendi 


“LQAD 


Y 
=| 


Fig. 1.—Arrangement of the Beam in the Testing Machine Showing the Location of { 


AT COLUMN B 


Diamond Ruled Gage Lengths. 
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‘cle was arranged so that station No. 
‘or the top fiber, always experienced 
mpression upon each succeeding bend- 
part of the pulsating cycle. Both 
fe steel and brass were given six cycles 
lf} pulsating bending. After each pul- 
iting cycle was completed, which con- 
fted of bending in one direction and 
raightening, it required successively 

her loads for succeeding test cycles. 


IST BENDING 
\” DEFLECTION 
AT CENTER 


tenit 
IST STRAIGHTENING 
aa 2ND BENDING 
Say DEFLECTION 
| - AT CENTER 
? .2 | 
| I2ND STRAIGHTENING 
| 3RD BENDING 
: Sree DEF LECTION 
AT CENTER 
{ 
| a ]3RD STRAIGHTENING 
4TH BENDING 
| 2s 1” DEFLECTION 
AT CENTER 


4TH STRAIGHTENING 


ee ae 


5TH BENDING 
\” DEFLECTION 

AT CENTER 
; 5TH STRAIGHTENING 


] SPAN 11” 


_ Fig. 3.—Diagram of the Cycles of 
Pulsating Bending and Straightening. 
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‘Fig. 2.—General View of the Testing Equipment. 


bend. The copper-zine alloy required 
4120 lb. on the first pulsating bend and 
5250 lb. on the sixth pulsating bend. 
This testing procedure was repeated 
using similar steel and brass bars an- 
nealed, except that the specimens were 
given cycles of alternate bending. The 
procedure to be followed in completing 
a cycle of alternate bending consisted 
of a first bending and first straightening 
such that the top fiber at the start ex- 
perienced compression strain and then 
zero strain; now a second bending and 
a second straightening were performed 
such that outer fibers previously in 
compression were now in tension and 
then zero strain upon completion of the 
second straightening. A pulsating bend- 
ing cycle consists of one bending and 


_one straightening, whereas a reversed 


bending cycle consists of two bendings 
and two straightenings. The reversed 
bending process was continued until 
both bars failed in fatigue. The steel 
bar was bent seven times or 34 cycles, 
breaking on the seventh straightening. 
The brass bar was bent fifteen times or 
7% cycles of reversed bending, break- 
ing on the fifteenth straightening. 
After every operation of bending and 
straightening had been completed, it 
required successively higher loads for 
each succeeding bending. In the case 
of the steel, it required 7500 Ib. on the 
first bending in the first cycle and a 
maximum load of 11,650 lb. on the fifth 
bending during the third cycle of re- 
versed bending; whereas the brass 
bar required 5000 lb. on the first bend 
and 6500 Ib. on the fourteenth bending 
during the seventh cycle of reversed 
bending. 

Figure 4 shows the specimens in vari- 
ous stages of plastic deformation. 
There was no cumulative increase in 
gage length on repeated bending and 
straightening. 


Test RESULTS 


Typical plots of test data are shown 
in Figs. 5, 6, 7, and 8 in which true 
strains and Viekers hardness numbers 
are indicated corresponding to vertical 
distances across the beams. These 
plots made it possible to show a second 
set of relations, namely, the change in 
Vickers hardness number versus true 
strains for each pulsating bending 
(Fig. 9). Finally a third set of relations 
was plotted of change in Vickers hard- 
ness number versus cycles of pulsating 


No. 1 No. 2 No. 3 No, 4 No. 5 
Original Form First Bend Seventh Bend First Bend Fifteenth Bend 
§.A.E. 1112 8.A.E. 1112 S.A.E. 1112 Brass Brass 


Fig. 4.—Photographs of the Specimens in Various Phases of Bending. 
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Sending for various constant true strains 
Mdicated in Figs. 10 and 11, in which 
nsile strains are separated from com- 
fression strains. No plots were made 
pr reversed bending. 


1 


SUMMARY AND CONCLUSIONS 


The investigation covers a range of 
ue plastic tensile and compressive 
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FIRST BENDING 


fe) 


Car 
pene alba 


TRUE STRAIN 


"SAE 12 
STEEL 


tt? | Ae 
PaaS) Ei 
| styled ade Sd 

ESE S 


9 BR 
DRA 


Ol 02 O03 04 05 06 O07 08 


g. 9.—True Strain versus Change in Vickers Hardness Number for First Pulsating 
Bending, S.A.£. 1112 and Brass. 


strains in bending of 0.01 to 0.06 in. per 
inch. One set of specimens was sub- 
jected to pulsating bending cycles 
while another set of bars was subjected 
to reversed bending cycles. 

Under pulsating bending a distinct 
trend of hardness change versus cycles 
of bending was evident, both for tension 
and compression. The §8.A.E. 1112 


steel is more sensitive to plastic strains 
and cycles of straining than the copper- 
zine alloy. For both materials the 
rate of change of hardness in compres- 
sion was greater than in tension. 

Because the elements of the beam 
experience cycles of compression and 
tension strain during reversed bending, 
no graphs showing distinct trends could 
be made but this phase revealed certain 
conclusions. The steel was more sen- 
sitive than the brass to work hardening. 
A past history of alternate tension and 
compression strains produces a greater 
hardness change than a past history of 
strains of the same sign as in pulsating 
bending. 

Once a fiber is strained plastically and 
the bending cycle is completed so that 
the fibers of the beam have zero strain 
there was no return to the original 
hardness at room temperature. 
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‘ig. 10.—Change in Vickers Hardness Number versus Cycles of 
*ulsating Bending for Various Plastic Tensile Strains, S.A.E. 1112 
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Pulsating Bending for Various Plastic Compression Strains, S.A.E. 
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Determination of the Air Content of Mortars 
by the Pressure Method | 


By Thomas G. Taylor’ 


SYNOPSIS 


Pressure apparatus similar to that used in testing concrete has been 
developed for use in determining the air content of portland-cement mortars. 
The apparatus is described and some data are presented comparing the 
results obtained by the pressure method with those obtained by the 
gravimetric and the displacement methods. 


CAs ae of the 
pressure method for determining the 
air content of portland-cement mortars 
was a natural step following the develop- 
ment and use of such equipment for 
determination of the air content of 
concrete. While the gravimetric 
method now in use apparently serves as 
a satisfactory procedure as set forth in 
the A.S.T.M. Tentative Method of 
Test for Air Content of Air-Entraining 
Portland-Cement Mortar (C 185-47 T),? 
the question was raised as to whether 
the pressure method might not prove to 
be an even more satisfactory test. Ex- 
perience with the pressure method in 
concrete tests pointed to the possibility 
that it would prove to be more satis- 
factory than the gravimetric method in 
testing commercial mortars made with 
natural or manufactured fine aggregate 
of variable porosity and _ density. 
Moreover, it would be useful in studies 
of the air content of the mortar fraction 
of concretes. 

With the above uses in mind, a pres- 
sure apparatus making use of the prin- 
ciple proposed by Klein and Walker 
(1)? was designed and built for use in 
determining the air content of mortar. 
The apparatus is similar in design, but 
smaller in capacity, to that developed 
by Carl A. Menzel for use in measuring 
the air content of concrete (2). Test 
data obtained to date with the equipment 
are reported in this paper. 


DESCRIPTION OF APPARATUS 


The general appearance of the dis- 
mantled equipment is shown in Fig. 1 


NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED, either for publication or for the at- 
tention of the author. Address all communica- 
tions to A.S.T.M. Headquarters, 1916 Race St., 
Philadelphia 3, Pa. 

1 Research Engineer, Portland Cement As- 
sociation, Chicago, II. 

21947 Supplement to the A.S.T.M. Book of 
Standards, Part II, p. 229. 

3 The boldface numbers in parentheses refer to 
the list of references appended to this paper. 
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and an assembly drawing with the prin- 
cipal dimensions of the machined parts 
is shown in Fig.2. 

The apparatus consists of the follow- 
ing three major units: 

1., A 500-ml. capacity bowl which 
can also be used as a unit weight measure 
for determining the air content of mor- 
tar by the gravimetric method, 


2. A flanged head unit with as- 


.sembled stopcock, shielded calibrated 


glass tube for indicating the air content, 
pressure gage for indicating the air 
pressure, and a bicycle pump for supply- 
ing air under pressure, and 

3. Four clamps for connecting the 


* head unit to the bowl. 


Auxiliary pieces of equipment needed 
for calibration and operation of the 
unit are: 


1. A calibration cup made of brass 
having a capacity of approximately 80 
ml., 

2. A light coil spring for holding the 
cup in position during calibration, and 

3. A light rawhide or plastic headed 
mallet for tapping the bowl to remove 
any air trapped in the water above the 
test sample. 

The drawing and photograph of the 
instrument are self-explanatory so no 
further explanation of the design will be 
given here. 


MertuHop oF OPERATION 


The method of operation as given in 
the paragraphs which follow is a simpli- 
fied procedure based on the more exact 
procedure developed by Carl A. Menzel 
(2). Calculations of certain corrections 
such as those for effect of differences in 
distribution of air in the mortar and 
in the calibration cup and change in 
volume of air in the calibration cup due 
to inundation indicate they are small 


ASTM BULLETIN 


for this 500-ml. capacity meter. Thea 
were neglected in the calibration of thi 
instrument for these tests. The ex 
pansion factor of the apparatus way 
also negligible. 


Calibration of Instrument: 


The apparatus must be calibrate 
prior to use in determining the air com 
tent of mortars. This is done by de 
termining the true volumes of the bow? 
and calibration cup and the relationshipi 
in per cent, between them. Two Ne 
24 gage wires are placed on the bottox 
of the bowl, the calibration cup in th 
inverted position is then placed on tlt 
wires, the spring is placed on top of tht 
cup and the head assembly clampe: 
securely in place on the bowl. TH 
wires provide space for water to ente 
the cup as the air in the cup compress 
under pressure. Water is slowly it 
troduced into the head unit assembly f 
the zero reading on the scale of the gla: 
tube, trapping the air in the calibratic 
cup. A small air pressure (3 to 4 ps# 
is applied to compress the air in til) 
calibration cup and seal the openin 
with water. The bowl is then tilte! 
at an angle of 45 deg., revolved, ar 
tapped with the mallet several times * 
remove any air trapped on the sides 
the head assembly unit. The pressu: 
is released, the water again brought * 
the zero mark, and air pressure applie 
until the percentage of air known to |) 
trapped in the bowl by the calibratic) 
cup is indicated on the glass gage. Til 
pressure required to give this indicate 
air content is read and recorded. TI! 
pressure determined in this manner ! 
the ‘‘working pressure’ to be used wit 
the instrument in all subsequent tes 
for air content of mortars made 
points having the same elevation. T’ 
instrument must be recalibrated 
moved to a location having a differe? 
altitude. Calibration of the instr 
ment should also be checked periodical: 
to eliminate the possibility of errors d/ 
to changes in the pressure gage. 

The glass tube indicating the p¢ 
centage of air in the mortar is a Q 
inside diameter precision bore py 
glass tube 154 in. in length. The tu! 
was graduated by the supplier in tent 
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Pressure Method. 


of an inch over a 12-in. length of the 
middle section, each ; in. representing 
0.2 per cent air. The major divisions, 
every 3 in., are numbered from 0 to 24 
to indicate air contents from 0 to 24 per 
rcent. A tube with a 3-in. bore was 
tselected because it most nearly meets 
the requirements necessary in measuring 
the air contents encountered in mortars 
'when a 500-ml. sample and an air pres- 
sure of approximately 8 psi. are used. 


Test Procedure: 


The same sample of mortar can be 
used for determining the air content by 
both the gravimetric and the pressure 
methods. It is necessary to know the 

absorption and specific gravity of the 
aggregate in order to calculate the air 
content by the gravimetric method, 
but this information is not required 
when determining ‘the air content by 
the pressure method. 

The mortar is placed in the 500-ml. 
bowl by the standard procedure de- 
seribed in A.S.T.M. Method C 185- 
47 T.2 The top surface is then struck 
off level and the gross weight deter- 
mined. From this gross weight the 
net weight of the mortar can be de- 
termined for use in computing the air 
content by the gravimetric method. 
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Fig. 1.—Equipment Used in Determina- 
tion of Air Content of Mortar by the 
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Fig. 2.—Pressure Apparatus for Measurement of Air in Mortar. ~ 


The head unit is then clamped in posi- 
tion and a small diameter glass tube 
lowered through the gage glass, from 
an opening in the top of the gage and 
pump coupling, until the end is just 
above the surface of the mortar. Water 
from an overhead tank is then allowed 
to flow very slowly through this tube 
until the head unit is full to the zero 
mark on the gage glass. Care must be 
exercised to reduce turbulence which 
might remove some of the air in the top 
surface of the mortar sample. <A 7-cm. 
diameter filter paper saturated with 
water and carefully placed on the top 
surface before the head unit is clamped 
in position may be used to protect the 
mortar surface against removal of air. 
Next the tube is removed and the entire 
assembly tilted and rotated slowly while 
the bowl is being tapped with the mallet 
to remove any air bubbles adhering 
to the surfaces above the test sample. 
The water is brought to the zero mark, 
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the opening at the top closed with a 
cap, and pressure applied equivalent to 
that determined in the calibration test. 
The gross air content, Amz, is then read 
on the glass gage and recorded, the 
pressure released, the instrument tapped 
several times, and the water level read 
again (Ame) while under zero pressure. 
The difference between the two read- 
ings, Am; — Ame, is the apparent air 
content, Am, of the mortar. When the 
aggregate itself contains a significant 
amount of air, the apparent air content 
of the mortar must be corrected by sub- 
tracting an aggregate correction factor 
which is determined as follows: 


Aggregate Correction Factor: 


Air voids in the sand used in mortar, 
which are not filled with water during 
the normal mixing process, respond 
during the test for air content in the 
same manner as the entrained air in the 
mortar. In order’to obtain the true 
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air content of the mortar a correction 
must be made for the effect of air voids 
in the sand. This correction is called 
the “aggregate correction factor.” It 
remains relatively constant for a given 
material and can be readily determined 
with the pressure apparatus by applying 
the pressure test to a sample of the 
sand after it has been carefully inun- 
dated in water in the bowl. The sand 
used for the aggregate correction test 
should be in the same condition with 


TABLE 1.—MORTAR AIR CONTENTS AND PERCENTAGE VARIATION FROM THE MEAN FOR INDIVIDUAL TESTS. 


respect to moisture content as when it is 
used in the mortar at time of mixing. 
The amount of sand tested should be 
the same as that which would be pres- 
ent during the-test of a mortar sample. 
It may be computed as follows: 


W. 
Wi.= W. x Ws 
where: ‘ 
W, = weight of sand in mortar sample 


under test in grams, 


in grams, and 
W, 


W. = weight of 500 ml. sample of mor- 
tar in grams, | 
W; = weight of total batch of “at 


weight of total sand in batch of » 
mortar in grams. 7 


A small volume of water is placed in | 
the bowl and the sample of sand, W,, 
slowly added while carefully stirring to ¢ 
remove all air trapped between the 
sand particles. Placing and stirring the | 
sand sample, adding water as necessary » 
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Fig. 3.—Relationships Between Air Contents of Mortars Determined by Gravimetric 
and Pressure Methods. 


' Notz.—Each plotted point represents one of three tests made with each of 15 type IA cements, 
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Fig. 4.—Relationships Between Air Content of Hand and Machine-Mixed Mortars. 


Notre.—Each plotted point represents the average of three tests made on each of 15 type IA cements. 
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Fig. 5.—Relationship Between Air Contents of Mortars. 


Norz.—Fach plotted point represents one test of a blend of a type I and type IA cement. 
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to keep it inundated, should cover a 
period having the same duration as 
that required to mix and place a sample 
of mortar in the bowl ready for test. 
When all the-sand has been placed in 
the bowl, the head assembly of the pres- 
sure apparatus is clamped. in position 
on the bowl and the test procedure 
carried through in the manner described 
above for a sample of mortar. Sim- 
ilarly, as discussed above for mortar, 
the aggregate correction factor, As, is 
computed as follows: 


As => Asi a As» 
where: 


As, = reading under the operating pres- 
sure, and 
As. = reading after pressure is released. 


Owing to the uniformly low absorp- 
tion and uniform composition and gra- 
dation of the particles, the aggregate 
correction factor for standard Ottawa 
sand is so small that it may be neglected. 
However, the aggregate correction fac- 
tor should be determined for all sands, 
and, if necessary, proper corrections 
should be made in the mortar test re- 
sults. 


Calculation of Net Air Content of Mortar: 


The entrained air content of mortar 
by the pressure method is calculated as 
follows: 


A = Am — As 
where: 


A entrained air content, percentage 
by volume of mortar, 
Am = apparent air content, percentage 
by volume of mortar, and 
As = aggregate correction factor, per- 


centage by volume of mortar. 


ll 


Arr Contents DETERMINED BY THE 
PRESSURE AND GRAVIMETRIC MuntHops 


The first series of tests made with the 
500-ml. capacity air indicator was de- 
signed to study the characteristics of 
the apparatus and to determine the rela- 
tionship between the air content of 
mortars by the gravimetric and pressure 
methods. Fifteen commercial type IA 
cements were used in these tests. The 
mortars used were as follows: 


(1) 1:4 standard Ottawa sand mor- 
tar mixed in accordance with 
C 185-47 T, 

(2) 1:2.25 blended Ottawa sand 
mortar mixed by the proce- 
dure outlined in C 185-47 T, 

(3) 1:4 standard Ottawa sand mor- 
tar mixed with a mechanical 
mixer, and 

(4) 1:2.25 blended Ottawa sand 
mortar mixed with a mechani- 
cal mixer. 
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Three tests, each on a different day, 
were made with each of the fifteen 
cements for each of the four conditions 
listed above. 

The blended Ottawa sand consisted 
of 1 part Ottawa banding sand* and 2 
parts standard Ottawa No. 20 to 30 
sand. The rich mix of 1 part cement 
and 2.25 parts sand was used because 


it had been suggested (3) as a com- — 


bination which, when used with the 
blended sand, would give air contents 
more in line with those obtained in tests 
of concrete. 

The mechanical mixer used in the 
tests was a Hobart Model No. N-50, 
5-qt. capacity food mixer, with a spe- 
cially designed mixing paddle. The 
mechanical mixing procedure was as 
follows: Water and cement were mixed 
at low speed for 30 sec.; mixing at low 
speed was continued while the sand was 
slowly added over the second 30-sec. 
period; the mixer was stopped, shifted 
to intermediate speed, and mixing con- 
tinued for another 30 sec.; mixer was 
stopped and mixing bowl covered with a 
damp cloth for 14 min.; at end of this 
period the mixer was started at the 
intermediate speed and mixing con- 
tinued for I min. 

Test results reported in Table I have 
been plotted in Figs. 3 and 4 to show the 
relationships between the air contents 
determined by the gravimetric and pres- 
sure methods of 1:4 standard Ottawa 
sand mortar and 1:2.25 blended Ottawa 
sand mortar for hand mixing and ma- 
chine mixing (Fig. 3), and relationships 
between the air contents of hand-mixed 
and machine-mixed mortars determined 
by the gravimetric and the pressure 
methods for 1:4 standard sand mortar 
and 1:2.25 blended sand mortar. 


Effect of Method of Test: 


Results of tests with the 15 type IA 
cements indicate that the values for air 
content of mortar determined by the 
pressure method are slightly higher than 
those obtained by the gravimetric 
method of test, Fig. 3. For the 1:4 mix 
the difference in air contents averaged 
about 0.2 percentage points’ and was 
fairly constant over the wide range of 
air contents represented (11 to 20 per 
cent). For the 1:2.25 mix, the differ- 
ence in air contents was somewhat 
greater, averaging about 0.9 percentage 
point higher for the pressure method. 
Here again the difference was generally 
constant over the range of air contents 
represented. The differences in air con- 


4 Ottawa silica sand graded 98 per cent passing 
the No. 50 sieve, 24 per cent passing the No. 100 
sieve, and 1 per cent passing the No. 200 sieve. 

5 In this paper the air content of mortar is given 
in per cent of the total volume of mortar (inclu- 
sive of the entrained air) in the sample tested. 
In making comparisons, the arithmetic differences 
between these percentages are called percentage 
points. This terminology avoids the possibility of 
interpreting the percentages incorrectly. 
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tent between the two methods of test 
were similar for the hand and the ma- 
chine-mixed mortars. The reason for 
these differences is not definitely known, 
but possible causes will. be discussed 
later under the section on tests of mor- 
tar by the displacement method. 


Effect of Method of Mixing: 


- Results of tests with the 15 type IA 
cements have been plotted in Fig. 4 to 
show the effect of method of mixing the 
mortar on the air content. In general 
the hand-mixed 1:4 mortars had the 
same air content as the machine-mixed 
1:4 mortars. However, when the richer 
1:2.25 blended sand mortar was used the 
air contents of the machine-mixed 
mortars were always higher than corre- 
sponding hand-mixed mortars, and the 
difference appeared to be roughly pro- 
portional to the quantity of air in the 
mortar. Similar results were obtained 
regardless of whether the air content was 
measured by the gravimetric or the pres- 
sure methods. 


Arr ConTENTS DETERMINED BY A THIRD 
Test Mrrxop (DIsPLACEMENT) 


Although the results obtained on the 
same mortar samples by the gravimetric 
and pressure methods for the 15 air- 
entraining cements did not differ greatly, 
there was a fairly constant difference in 
the results which averaged about 0.2 
percentage point for the 1:4 mortar and 
0.9 percentage point for the 1:2.25 mor- 
tar. 

The differences observed could not 
be fully explained from the data ob- 
tained in these tests. Differences in 
specific gravity and sampling errors 
which might affect the calculated results 
of the gravimetric test combined with 
the accumulative effect of small correc- 
tions which were considered too small to 
be significant in calibration of the pres- 
sure apparatus could possibly account 
for the small difference of 0.2 percentage 
point in the tests of the standard mortar. 
In order to verify these results, however, 
it was decided to check the two meth- 
ods against a third method of test—dis- 
placement of the air with water. The 
displacement test, which theoretically 
should be another exact measure of the 
air content, requires a considerable 
length of time to complete (up to 45 
min.), and since duplicate mixes had to 
be prepared to check both the gravi- 
metric and the pressure methods, it was 
not considered practicable to test all of 
the 15 type IA cements. Instead a 
type I and a type IA cement were used 
individually and blended to give six 
mortars having a wide range of air con- 
tents. These were tested as follows: 

1. One 1:4 mortar mix of each blend 
was tested for air content by the gravi- 
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metric and the pressure methods using 
the same sample of mortar for each ) 
method of test, and | 

2. Duplicate mortar mixes were ¢ 
tested for air content by the gravimetric , 
and displacement methods using the 
same sample for both methods of test. 

In determining the air content by the ¢ 
displacement method, the sample was 
placed_in the pressure apparatus and > 
weight data determined in the usuai. 
manner. A stirring paddle was so placed 5 
in the head unit assembly that it could = 
be lowered into and used to mix the & 
mortar sample from top to bottom in the ¢ 
bowl. The head unit assembly was then ! 
secured to the bowl and water added to 
the zero mark before the stirring paddle ¢ 
was lowered into the test sample. The € 
sample was stirred thoroughly so that 
the air in the mortar was worked out 
and replaced by the water. In turn the 
air thus removed was replaced with a 4 
mixture of 50 per cent water and alcohol } 
so that the level of the liquid was main- 
tained at the zero mark. Foaming, ; 
which interferes with the test procedure ¢ 
when water alone is used, was eliminated | 
by the use of the alcohol mixture. Stir- : 
ring was continued until an end point 
was reached when there was no appre¢i- : 
able drop in the liquid level over a 2-: 
min. stirring period. The volume of | 
alcohol-water solution added was con- - 
sidered to be equivalent to the volume ¢ 
of air removed from the mortar. The ¢ 
percentage of air was computed by 
dividing the volume of alcohol-water 
solution added, by the initial volume of 
the mortar and multiplying by 106. 
This percentage, when corrected for 
compressibility of the head of water, 
was the air content determined by the 
displacement method.® 

The procedure: described above was § 
not practical for determining the air | 
content of 1:2.25 blended sand mortar 
owing to the difficulty of completely 
removing the air and reaching an end ° 
point. 


Tests of Mortar by the Displacement 
Method: | 


Results of tests with blends of the + 
type I and type IA cements are plotted ! 
in Fig. 5. In these tests it was not t 
practicable to determine the air content | 
of a batch of mortar by both the pres- - 
sure and the displacement methods be- + 
cause part of the same equipment had to/ 
be used for both tests, and the sample 
was disturbed too much in changing the | 
equipment over from one procedure to 
the other. However, it was possible to/ 


_§ For a discussion of the factors which affect the 
displacement (rolling) and pressure methods of } 
measuring entrained air in concrete, see ‘‘Pro-} 
cedures for Determining the Air Content of | 
Freshly-Mixed Concrete by the Rolling and¢ 
Pressure Methods,”’ by Carl A. Menzel, Pray 
yen Soc. Testing Mats., Vol. 47, p. 833 | 
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ake the gravimetric test on the same 
mple of mortar that was used for the 
stsplacement test or the pressure test. 
nee batches prepared in an identical 
ssanner varied slightly in air content, 
‘Ae air contents determined by the pres- 
ire and displacement methods on dif- 
ent batches are not directly compa- 
‘ible. Therefore air contents obtained 
y each of these two methods are plotted 
@ainst the results obtained by the 
‘yavimetrie method which is directly 
ymparable since, in each case, it was 
‘lade on the same mortar sample. 
jsomparison of air contents obtained by 
pe pressure and displacement methods 
fith those obtained by the gravimetric 
thethod indicates the agreement which 
whight be expected between these two 
hethods of tests. 

In Fig. 5 the air contents of 1:4 mor- 
‘wz by the gravimetric method have 
feen plotted against the air contents 
etermined by the pressure method and 
displacement. It will’be noted that 
fie air contents, which varied over the 
de range of 9 to 18 per cent, were 


ietric than for either of the other 
1ethods of test. The differences for the 
x air contents represented averaged 
47 percentage point for the pressure 
1ethod and 0.48 for the displacement 
1ethod. 


Although the pressure and displace- 
nent methods were not made on iden- 
cal samples, the similarity in the rela- 
fonships shown by each of these two 
1ethods of test and the gravimetric 
1ethod indicates that they will give 
bout the same results, subject to the 
ormal variations common to each 
nethod. The gravimetric method of 
ast appears to give air contents which 
re slightly lower than those obtained by 
he other two methods. There are sev- 
ral factors which may cause the dif- 
ence in values obtained by these 
ethods. It is not the purpose of this 
aper to analyze each method of test, 
ut it is believed that the following fac- 
ors may have contributed to the differ- 
nees reported above: 

1. Use of a specific gravity of 3. 15 for 
ll cements in gravimetric calculations 
istead of the true specific gravities. 

“he specific gravity of cement deter- 
ined in water rather than in kerosine 
vould probably more nearly approach 
etual conditions of test. If this specific 
ravity had been used for the 15 type I 
ements discussed previously, the aver- 
ge specific gravity used in the gravi- 
qetric calculations would have been 
.184 instead of 3.150. This would have 
esulted in gravimetric air contents 
rhich would have been, on the average, 
.140 percentage point higher for the 
:4 mortar tests and 0.214 percentage 
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enerally somewhat lower for the gravi- © 


point higher for the 1:2.25 mortar tests 
than the values reported for the stand- 
ard A.S.T.M. procedure. 

2. Gravimetric calculations assume 
the sample tested truly represents the 
mortar mix as originally proportioned. 
Loss of water through evaporation, 
coating of surface of mixing bowl and 
settlement to bottom of mix may change 
the actual sample from the conditions 
assumed, Any and all errors either in 
assumed properties of materials, fabri- 
cation of the batch, testing and calcu- 
lations affect the final calculation of the 
air content. These errors may be cumu- 
lative or compensating depending upon 
conditions, and, in general, would be 
likely to affect the air content values 
determined by the gravimetric method 
more than those determined by the pres- 
sure and displacement methods. The 
latter methods attempt to measure the 
air content of the mortar directly as 
sampled. 

3. It has been suggested (4) that the 
difference in air contents shown by the 
gravimetric and pressure methods of 
test may be due to absorption of some of 
the air by the water used in the pressure 
test resulting in air content values which 
are too high. The solubility of air in 
water increases with the pressure. How- 
ever, in view of the close agreement of 
the results obtained by the few tests 
made by the pressure and the displace- 
ment test methods, it would appear that 
the absorption of air in the water under 
pressure had an insignificant effect on 
the results. 


REPRODUCIBILITY OF RESULTS 


The average percentage variation 
from the mean for the individual tests 
of the 15 type IA cements were com- 
puted in an effort to determine which of 
the methods of test could be expected to 
give the most consistent test data. Re- 
sults of these calculations follow: 


Average Variation from the 
Mean, per cent 


Method of 
maT Gravimetric Pressure 
Method Method 
1:4 Standard Ottawa Sand Mortar 

Hand 3403: 226% | 1.26 1.24 

Machine....... | 1.44 | 1.36 

Average..... | 4°35 1.30 

1:2.25 Blended Ottawa Sand Mortar 

Haradhaseremutc cists 2.15 1.67 

Machine....... 1.58 1.67 

Average..... | 1.86 | 1.67 


For the 1: 4 mix the hand-mixed mor- 
tar gave the lowest percentage varia- 
tion. However, the difference was not 
great. For the 1: 2.25 mix, the percen- 
tage variation from the mean was lowest 
for the machine-mixed mortar. For 
three out of the four conditions of test 
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the pressure method gave slightly lower 
variations than the gravimetric method 
of test. It is believed, however, that any 
of the methods tried could be used satis- 
factorily as a measure of control of the 
air content of mortars made with Ottawa 
sand, 


Although, as shown previously, the 
A.S.T.M. standard gravimetric test 
gave air content values which were con- 
sistently lower than those obtained by 
other tests, it is believed that the test 
results obtained by this method are, for 
all practical purposes, as reproducible 
as those obtained by other methods. 
This reproducibility is believed to be 
due to the uniform composition and 
gradation and low absorption properties 
of the standard Ottawa silica sand used 
as aggregate. No data are available to 
indicate whether the same degree of 
reproducibility of results would be ob- 
tained if sands made up of particles non- 
uniform in composition and having vari- 
able absorption and specific gravity 
properties were used. 

Since the pressure method of test 
takes somewhat longer to complete 
(approximately 3 to 5 min. more than 
the gravimetric method), the small dif- 
ference in air contents and degree of re- 
producibility does not warrant recom- 
mending it as a’substitute for the pres- 
ent tentative gravimetric method for 
determining the air content of 1:4 mor- 
tar (A.S.T.M. Tentative Method C 185- 
47 T). With the establishment of 
proper limits, it is believed that the 


gravimetric method will give as good 


results in controlling cement manufac- 
ture and acceptance as the other meth- 
ods reported here. However, on the 
other hand, if mortars made with other 
types of sands containing particles of 
variable composition, density, and ab- 
sorption are to be studied, it is believed 
that the pressure method will be the 
most suitable, since by its use, it is not 
necessary to make separate determina- 
tions for specific gravity and absorption 
on the materials used in the mix. 

It should be understood that the 
above endorsement of the gravimetric 
test is intended only for the determina- 
tion of air content in accordance with 
the A.S.T.M. Tentative Method of Test 
for Mortar (C 185-47 T). The pressure 
method of test is recommended for use 
with mortars made with other types of 
sands and particularly for tests of mor- 
tars and concretes in the field. Even 
under well-controlled conditions in the 
laboratory, the gravimetric method of 
test for the air content of concrete has, 
on several occasions, given negative 
values. Repeat tests on the same mix 
on a différent day have in some instances 
also given negative results. The reason 
for these negative values, which are 
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theoretically impossible, has not been 
positively determined. In the field, 
where control over materials and all 
operations of the batching, mixing and 
placing must, of necessity, be less exact 
than in the laboratory, the pressure 
method of test is much more reliable 
than the gravimetric method. Factors 
which may affect the gravimetric 
method have been discussed briefly 
under the section on tests of mortar by 
the displacement method. 


SUMMARY AND CONCLUSIONS 


The construction and operation of a 
pressure air indicator for determining 
the air content of portland-cement mor- 
tars has been described. The results of 
tests made with the apparatus may be 
summarized as follows: 

1. For mortars mixed according to 
the procedure described in A.S.T.M. 
Tentative Method C 185-47 T, the air 
contents determined by the gravimetric 
method are slightly lower than those 
determined by the pressure method, the 
difference being about 0.2 percentage 
point for 1:4 standard Ottawa sand 
mortar and about 0.9 percentage point 
for a 1: 2.25 blended Ottawa sand mortar. 
Values obtained by the displacement 
method are in good agreement with 
those obtained by the pressure method. 

2. With 1:4 standard Ottawa sand 
mortar, machine mixing gave the same 
air contents as hand mixing. 


Theories of Adhesion as Applied to the Adhesive 
Properties of High Polymers 


By Charles J. Seiler’ and A. D. McLaren’ 


W rns the last eight 


to ten years the adhesives field has been 
passing through a transition period. 
Older methods of “‘try everything” are 
being superseded by efforts based on 
“theories of adhesion.’’ While it is true 
that many contradictions still exist, 
more and more tailor-made adhesives 
are reaching the market—a market, 
incidentally, of almost unlimited extent 
when one considers, for example, the 


NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED, either for publication or for the 
attention of the author. Address all communica- 
tions to A.S.T.M. Headquarters, 1916 Race St., 
Philadelphia 3, Pa. 

1 From the M.S. Thesis of C. J. Seiler, 1948, at 
the Polytechnic Institute of Brooklyn, N. Y° 

.2 Bakelite Corp., Bloomfield, N. J.@ Presented 
at the Committee D-14 Meeting on Adhesives in 
Washington, March 4, 1948. 

3 Institute of Polymer Research, Polytechnic 
Institute of Brooklyn, Brooklyn, N. Y. 
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3. When a 1:2.25 blended Ottawa 
sand mortar was used, machine mixing 
gave higher air contents than hand mix- 
ing; the difference in air content in- 
creased as the air content of the mortar 
increased. 

4. The air content of 1: 2.25 blended 
Ottawa sand mortar was approximately 
3 to ¥ of that of the 1:4 standard sand 
mortar. So far as the reproducibility of 
results is concerned, no advantage would 
be gained by using the 1:2.25 mortar 
instead of the 1:4 standard Ottawa 
sand mortar. 

5. With standard Ottawa sand, hay- 
ing uniform particles of low absorption, 
the air contents determined by the 
gravimetric method are only slightly 
lower than those determined by the 
pressure method, and the difference re- 
mains fairly constant over a wide range 
of air contents. In view of this and be- 
cause the gravimetric method is more 
rapid, it appears that the current A.S.- 
T.M. Tentative Method C 185-47 T 
method is adequate for the purpose in- 
tended. 

6. The pressure air indicator (the 
use of which does not require separate 
determinations for specific gravity and 
absorption of the aggregates) should be 
useful for determining the air content of 
mortars made with commercial fine 
aggregates of variable composition and 
porosity, or for determining the air con- 
tent of the mortar fraction of concrete 
mixtures. 


utility of adhesives in aircraft and pre- 
fabricated home construction. 

From the work of McBain and co- 
workers (1) and of Browne and Truax 
(2) adhesion has come to be regarded as 
a consequence of the action of two phe- 
nomena: that of specific adhesion, 
which is produced by molecular forces 
of the same magnitude as those re- 
sponsible for the cohesion of the differ- 
ent atomic and molecular units of all 
matter, and mechanical adhesion, which 
consists in the keying of the adhesive 
around fibers and into crevices of the 
materials joined. Adequate forces of 
cohesion must also be present to prevent 
tensile failure within the body of the 


‘ The boldface numbers in parentheses refer to 
the list of references appended to this paper. 


ASTM BULLETIN 


Acknowledgment: in| 
7a 

The author wishes to acknowledg)) 
the valuable suggestions of Carl Al 
Menzel with respect to the design of th 
equipment. The cooperation and as 
sistance rendered by Joseph Prusa 
foreman, and his concrete laborator: 
staff during the making of the tests i 
also gratefully acknowledged. 


REFERENCES 

(1) W. H. Klein and Stanton Walker, “/ 

Method for Direct Measurement ¢ 

* Entrained Air in Concrete,” Journa} 

Am. Concrete Inst., Vol. 17, No. | 

(1946); Proceedings, Am. Conereté 
Inst., Vol. 42, pp. 657-668 (1946). 

(2) Carl A. Menzel, ‘Procedures for De 

termining the Air Content of Freshly! 

Mixed Concrete by the Rolling an 


(1947). See also “Development ani 

Study of Apparatus and Methods f 

the Determination of the Air Conters 

of Fresh Conerete,” Journal, Am. Cork 

crete Inst., Vol. 18, No. 9, May, 1947) 

Proceedings, Am. Concrete Ins 
. Vol. 43, p. 1053 (1947). 

(3) E. S. Ernst and R. A. Lovelana 
“Chloroform-Soluble Content Contre 
of Air-Entraining Portland Cements 
Pit and Quarry, Vol. 38, No. 1, July 
1945, p. 119. 

(4) M. A. Swayze, General Discussion 
“Symposium on Measurement of En 
trained Air in Concrete,”’ Proceeding: 
Am. Soc. Testing Mats., Vol. 47, j] 
908 (1947). 


adhesive. Otherwise, any attempted 
measurement of adhesion degenerate 
into a measurement of cohesion instea« 

Grouping of factors contributing 4 
adhesion into one or the other of thes 
categories is somewhat arbitrary. We) 
(3), for example, defines forces of pc 
arity in glued joints in terms of specifi 
adhesion factors whereas Delmonte (- 
and McLaren and Hofrichter (5) ineluc 
polar effects in a nonspecific groupin| 
Polarity may logically be considered to } 
a requisite for both types of adhesio; 
since it is first necessary for an adhest 
to wet a surface before good mechanic 
or chemical bonds can be formed. Aft 
wetting and solidification, the forces 
polarity existing at the interface m¢ 
then serve to prevent bond _failur 
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“yserman (6) (conversely) admits the 
tity of polar forces in bringing an 
hesive into close contact with a sur- 
e but denies that they contribute a 
eat deal to preventing bond failure. 
»e ascribes the ultimate strengths of 
mts to rheological forces involving 
i@kiness and a viscosity range. At the 
resent time the relative contributions 
9 the various specific and mechanical 
tors to joint strength is debatable. 
1e tendency, however, has been to 
‘bribe the greater part of adhesive 
wength to specific factors. 


oFacrors INFLUENCING ADHESION 


1) Although proper understanding of me- 
Yanical factors involved in ‘adhesion’ 
Wl give the best possible joint for any ad- 
‘sive, these forces can account for only 
art of the variations ih the strengths 
joints obtained for different adhesives. 
\pecific Factors: 
The “chemical” factors influencing ad- 
sion comprise the various cohesive 
#ces which hold all matter together. 
yur general types of bonds have been 
feognized: electrostatic, covalent (in- 
iding hydrogen bonding and chelate 
nding), metallic, and the residual 
mding forces, commonly known as van 
r Waals forces. Rinker and Kline (7) 
ve. included an excellent review on 
ermolecular and interatomic forces in 
eir survey of adhesion. 
Lennard-Jones and Dent (8) show 
om a study of crystalline systems that 
sctrostatic bonds between ions repre- 
nt the strongest bonding forces avail- 
yle for adhesion. However, these 
rees fall off extremely rapidly with 
stance from the plane of the crystals. 
an der Waals forces on the other hand, 
ll off according to an inverse second or 
ird power of the distance. The re- 
lt would suggest that the van der 
‘aals forces act as the first agents in the 
‘ocess of adsorption of atoms and ions 
» bring them into a range where 
ectrostatic or covalent forces may pre- 
ail. Soldered or welded joints have 
ben cited to illustrate the great 
rengths obtained when “chemical”’ 
rees apply (9). The bonding of rubber 
»metal also involves in some instances 
rimary sulfur bridges between metallic 
toms and rubber molecular chains. 
‘Herman Mark (10) from his studies 
f the chemical and physical properties 
f cellulose suggésts that a large part of 
1e strength of adhesive bonds to cellu- 
yse results from hydrogen bonding 
yrces, in cases, such as phenolic resins 
ndsome of the vinyl polymers, where the 
dhesive contains large concentrations of 
hemical groups capable of so reacting. 
Recent work by several investigators 
as demonstrated that secondary forces 
lone may be sufficient to account for 
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the strengths of the majority- of glued 
joints. These secondary forces involve 
(a) dipole-dipole attraction forces, or 
orientation forces; (b) induced dipole- 
dipole attractions which result from the 
presence of a permanent dipole in close 
proximity to a material having an 
electronic structure capable of induced 
intramolecular orientation; and (c) dis- 
persion forces arising from the inter- 
actions occurring between electronic 
systems regardless of the presence of 
permanent or induced dipoles. Accord- 
ing to De Bruyne (11) the orientation 
and dispersion forces predominate in de- 
termining the character of the bond. 
Orientation forces partially account for 
the sticking of hydrophilic adhesives to 
hydrophilic surfaces (that is, phenolic 
resins to wood) while dispersion forces 
account for the adhesion of hydrophobic 
adhesives to nonpolar surfaces (poly- 
styrene or rubber to metal). De 
Bruyne (12) sums this up with the 
statement that “strong joints can never 
be made to polar adherends with non- 
polar adhesives, or to nonpolar ad- 
herends with polar adhesives.” Non- 
polar adhesives, since they rely mainly 
on comparatively weak dispersion forces, 
will be inferior in strength to hydro- 
philic adhesives, which possess high 
concentrations of strong dipoles. Excep- 


' tion to this rule has been recently taken, 


however (13). From a study of the 
effect of increasing carboxyl concentra- 
tion on adhesion to cellulose of an iso- 
viscous series of vinyl chloride-vinyl 
acetate-maleic acid copolymers it has 
been found that a plot of the log of ad- 
hesion versus the log of the carboxyl con- 
centration gave a straight line (14). 
Analysis shows that these data conform 
to an equation of the type 


Adhesion = K (COOH)” 


‘similar to the Freundlich adsorption 
isotherm which was derived from 
measurements involving the adsorption 
of pure compounds such as acetic and 
benzoic acid by charcoal. Within the 
range 20 to 50 C. the exponent is 
reasonably close to the theoretical value 
of 0.67 which was predicted by Gyani 
(15) for surface sorption. These meas- 
urements have been interpreted to mean 
that adhesion is the resultant of com- 
petition between two separate energies, 
namely, an energy of cohesion within the 
adhesive, and an energy of sorption 
(16). The former energy is greater than 
the latter which results in an increase in 
adhesion with increasing temperature. 
Recent work (17) has shown that the 
same type of curves are obtained when 
aluminum (probably partially covered 
by oxide coating) is substituted for 
cellulose as the adherend. Adhesion 
curves for carbonyl-containing polymers 
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(styrene-methyl vinyl ketone and vinyl 
acetate-methyl vinyl ketone), on the 
other hand, do not show this trend in 
adhesion with increasing carbonyl group 
concentration. Adhesion is low and near 
that of polystyrene or polyvinyl acetate 
until the mole fraction of ketone is 
above 0.8. Above 0.8 adhesion in- 
creases rapidly toward the value charac- 
teristic of polyvinyl ketone: This can 
be partly explained by an increase in 
polarity and partly by a decrease in co- 
hesive energy density. 

Recently a correlation has been 
worked out for adhesion of polymers to 
cellulose with tack temperature (tem- 
perature at which polymer systems have 
equal fluidity) and dielectric constants 
of polymers and dipole moments of 
polymer polar substituents (16). From 
a study of the adhesion to cellulose and 
modified cellulose of a large number of 
polymers containing various chemical 
groups (CN, Cl, NOs, CHs, ete.) and 
correlation of these data with the 
measured dipole moments of these 
groups, it has been shown that adhesion 
between polar groups is specific and that 
if two dipoles are of quite divergent 
magnitude dipolar attraction between 
coating and substrates is less pro- 
nounced than if they are roughly of the 
same value. 

In order for the adsorptive forces, 
which are assumed to be measures of 
dipole-dipole bonds, to function prop- 
erly, the adhesive must have certain 
viscosity characteristics. Mark (18) has 
defined the optimal viscosity range for 
high polymers in terms of a degree of 
polymerization of 50 to 300. If degree 
of polymerization is too low, poor ad- 
hesion results through chain slippage; 
if too high, the viscosity is too great and 
the material is tough and hard. An 
abrupt decrease in adhesion below the 
second order transition point of polymers 
has been shown to occur (13). 


Nonspecific Factors: 


These are concerned primarily with 
getting the adhesive into close prox- 
imity to the surfaces to be bonded. 
According to Bikerman (6) they are the 
main contributing factors to the 
strengths of joints. Here we must be 
clear in recognizing that Bikerman is re- 
ferring to cohesive failure and not ad- 
hesion failure. His use of the term ad- 
hesion is not rigorous. 

Several other fundamental approaches 
to the determination of the nature of ad- 
hesion have been made. Bartell and co- 
workers (19) have studied the angle 
formed by a drop of liquid on a flat 
surface (contact angle) assuming this to 
be a measure of surface attraction (that 
is, the angle of contact diminishes as ad- 
hesion increases). Harkins and Boyd 
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(20) have devised a calorimetric method 
for measuring the heat of wetting when a 
solid is immersed in a liquid. The heat 
liberated is directly related to the 
energy of attraction between the two 
substances. Palmer and Rideal (21) 
have pointed out that the orientation of 
soap molecules, which depends on 
molecular properties, is a very im- 
portant phase of wetting and deter- 


gency. 


All adhesives must have tack at some _ 


time during application in order to form 
a strong bond. Formation of the bond 
can then be accomplished by one of the 
following methods: 

(a) Use of heat to provide tack, fol- 
lowed by cooling, 

(6) Application of adhesive in a solu- 
tion followed by solvent evaporation, 

(c) Use of pressure to exceed yield 
point (liquid-solid transition) and force 
adhesive to bond followed by release of 
pressure, or 

(d) Chemical reaction after applica- 
tion of the adhesive. 

According to Delmonte (4), the ideal 
combination for a good polymer ad- 
hesive should be possible with an inter- 
mediate degree of polymzerization for 
specific adhesion and components of high 
molecular weight for best cohesive 
strength. The molecular degradation 
resulting from the process of cyclizing 
natural rubber leads to an adhesive with 
better properties. Since thermoplastic 
adhesives are polymerized before appli- 
cation they require more judicious selec- 
tion of their molecular weight ranges 
than thermosetting polymers. 

The strength of a bond after an ad- 
hesive has set depends on the presence 
of an optimal modulus of elasticity, 
which reflects on the ability of the glue 
to absorb and distribute loads, and 
negligible creep characteristics under 
the stress of the intended application. 
Another important factor is, of course, 
the tensile (or cohesive) characteristics 
of the adhesive which may in turn be 
affected markedly by humidity condi- 
tions and the rate of load application to 
the joint. Differences in thermal co- 
efficients of expansion of a glue and 
material being bonded introduce ad- 
ditional problems (22). 

All surfaces are generally contam- 
inated with impurities which may in- 
clude oxide layers, organic deposits, 
moisture, etc. Purification, or at least a 
knowledge of surface conditions, is con- 
sequently of the greatest importance if 
strong joints are to be prepared. The 
moisture content of wood surfaces, for 
example, determines to an appreciable 
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extent the bond obtained in plywood 
manufacture (4, 2). The surfaces of 
metals consist, according to Smekal 
(23), of a mosaic of small blocks with a 
number of minute cracks, fissures, or 
grain boundaries of small dimensions. 
Considerable import has been given to 
this roughness of even “smooth” metal 
surfaces by adherents to the mechanical 
adhesion school. This emphasis is 
probably an exaggeration. 

Bikerman (24) and Poletika (25) 
found that the thinner the adhesive film 
(paraffin wax between brass surfaces) 
the stronger was the joint. By.a simple 
application of. probablility theory Biker- 
man was able to account for approxi- 
mately two-thirds of the difference in 
strength between thin and thick joints. 
The one-third discrepancy between the 
values for the thin and thick joints he 
attributed to crystallization differences 
in the films. 


SUMMARY 


A study of adhesion requires a knowl- 
edge of three factors, namely, the charac- 
ter of the bond between the adhesive 
and the surface to which it adheres, the 
nature of the film and the nature of the 
surfaces permitting adhesion. 

A knowledge of optimal application 
methods may determine whether a good 
or poor bond is obtained from an ad- 
hesive. However, the differences in 
bond strengths obtained from adhesives 
having similar physical properties but 
dissimilar chemical composition can 
only be explained in terms of specific 
adhesion factors. Electrical forces re- 
sulting from the dipole moments of 
polymer polar substituents and ordinary 
dispersion or forces have been used to ex- 
plain thestrengths of adhesive bonds (26). 
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A, IMPORTANT feature 
n the preparation of uniform films is the 
pase or stock upon which paint is ap- 
lied. The more uniform the surface of 
=the stock, the more uniform the finished 
a Sometimes, however, this fact is 
Berlooked and in spite of a "good appli- 
Yator, films with very divergent thick- 
nesses are obtained. 
= Brier and Wagner (1)? give thickness 
Mata from films prepared on plate glass 
With their doctor biade apparatus. A 
very good grade of plate glass was used 
Yor a base, which, however, varied an 
Maverage of 23.6 » in thickness. The 


150 «, and the maximum variation for 
‘\ne film was 15.2 u. 

* According to Dunn and Baier (2), 
zood grade plate glass usually has a 
fwariation of about 0.0005 in. (12.7 x), 
fand films on such panels have a high 
Hegree of uniformity. From six films 
with a thickness of approximately 45 to 
60 u, the maximum variation was about 
5 ». These authors have also made 
spreadings on cold-rolled steel panels 
with their applicator. Such panels in 
long pieces are inclined to give a little 
more variation than good grade plate 
‘glass. Typical values from producing 
! on eight cold-rolled steel panels 
are given. The films had a thickness of 
35 to 50 u, and the maximum thickness 
variation was as great as 30 u. 

| It seems that the mechanically oper- 
tated Bird Film Applicator of Jacobsen 
and Jensen’s construction (3) gives a 
very good result. Films with thick- 
nesses of 40 to 80 » have been prepared 
and the maximum divergence was only 
jabout 5 ». It must be assumed that 
‘they have used a very good grade plate 
glass. 

The author of this paper has made 
some comparative spreadings on glass 
panels of first-rate and second-rate 
qualities. The apparatus was me- 


‘NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED, either for publication or for the 
attention of the auther. Address all communica- 
tions to A.S.T.M. Headquarters, 1916 Race St., 
Philadelphia 3, Pa. 

1The Research Laboratory, Mo & Domsjé 
AB, Ornskéldsvik, Sweden. 

2’The boldface numbers in parentheses refer 
to the list of references appended to this paper. 
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hickness of the films was about 50 to: 


By Stig Johanson’ 


Fig. e Modi ed Bird Film Applicator. 
chanically operated and of a modified 
Bird Film Applicator type. 6 


DESCRIPTION OF THE APPARATUS 


Figure 1 shows the applicator, which 
is made of brass, 10 by 4.5 by 2.3 cm. 
The hole containing the paint is 3.5 by 
2.6 cm. and the orifice is 50 u. On each 
of the two long sides of the applicator 
there is a pair of wheels, one pair fixed 
and the other fitted with springs. The 
last-mentioned pair is seen on the figure. 
The applicator is held in position on the 
plate glass by these pairs of wheels. It 
is drawn over the glass surface by a 
motor with reducing gears in such a 
manner that a cord from the applicator 
is wound round the spindle of the gear- 
ing when the motor is started. The 
most satisfactory speed was found to be 
50 cm. per minute. This apparatus is 
apparently very simple in design and 
operation, it is easy to clean, and admits 
the spreading of films of different 
lengths. 


Guass Pangets oF First QUALITY 


Panels of first-quality plate glass with 
a thickness of 4.8 mm. were used, and 
the thickness of the glass and film was 


TABLE I. 
Thickness, pu 
Panel 
Film Me- Maximum 
dium |Maximum} Minimum | Variation 
No. 1..| 4867 4871 4862 9 
Nowra 48 52 44 8 
No, 2..| 4873 4880 4861 19 
No. 2.. 5 58 49 9 
No. 3..| 4863 4870 4850 20 
No. 3.. 49 54 45 9 
No. 4..| 4874 4878 4870 8 
No. 4.. 4 51 43 8 
No. 5..| 4867 4874 4864 10 
No. 5.. 52 56 60 6 


Boo Ee Ce el ee eee ae 
The maximum thickness variation of one film 
was 9 pu. 
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measured by means of a micrometer. 
From each film, 3.5 by 40 cm., sixteen 
readings were obtained—eight on each 
side of the film, 10 mm. from the edge of 
the film. The distance between points of 
measurement in the row was 50 mm. 
Table I gives the medium, maximum, 
and minimum values of the plate glass 
and film thicknesses. Five different 
unpigmented drying oils were drawn. 


Guass PANELS OF SECOND QUALITY 


The same five drying oils were spread 
on second-quality window glass with a 
thickness of 1.8 mm. with the results 
given in Table IT. 

TABLE IIl—THICKNESS DATA FROM 


FILMS AND PANELS OF renee QUAL- 
ITY WINDOW GLASS 


Thickness, u 

Panel | Me- Maximum 

Film | dium |Maximum| Minimum | Variation 
Noi ie. 1775 1820 1762 68 
No. 1.. 38 59 29 30 
No. 2..} 1812 1835 1770 65 
No, 2.. 46 63 35 28 
No. 3..| 1785 1830 1750 80 
ING Boal | 8h 56 25 25 
No, 4..} 1804 1833 1740 93 
No. 4.. 48 66 30 36 
~No. 5..| 1870 1890 1848 42 
No. 5. 36 45 27 18 


The maximum thickness variation of one film 
was now 36 un. 


CoNcLUSION 


For the preparation of uniform films 
it is obvious that first-rate panels as 
well as a good applicator are necessary. 
With a mechanically operated applica- 
tor, for instance of the Bird Film type, 
and a first-rate plate glass, films with a 
maximum thickness variation of 5 to 10 
» can be produced. 
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An Investigation of Radiography in the Range 
from 0.5 to 2.5 Million Volts | 


W. W. Buechner,’ R. J. Wan de Graaff? H. Feshbach,? E. A. Burrill,’ 
‘A. Sperduto,’ and L. R. Melntosh’ 


5 ees article describes 
an investigation in radiography in the 
range from 0.5 to 2.5 million volts. The 
work described began in the summer of 
1941 as a contribution to national de- 
fense by the Massachusetts Institute of 
Technology and was later continued and 
extended under contract with the 
National Defense Research Committee 
to meet an urgent radiographic need in 
the war program, particularly for the 
Navy.* 

Beginning in 1937, the High Voltage 
Laboratory at Massachusetts Institute 
of Technology produced and _ investi- 
gated X-rays of over two-million volts 
(2 Mev) in connection with nuclear re- 
search. Thus, the project could be 
quickly converted into the exploration 
of the radiographic possibilities of these 
penetrating X-rays and into the develop- 
ment of techniques by which they could 
be applied to the wat effort. The ex- 
pected advantages of the higher voltages 
were soon confirmed; and, in addition, 
surprising new advantages were dis- 
covered. These results led the National 
Defense Research Committee to con- 
tract with M.I.T. for the development 
and production of five, compact, 2-Mev 


NOTE.—DISCUSSION OF THIS PAPER IS 


INVITED, either for publication or for the 
attention of the author. Address all com- 
munications to A.S.T.M, Headquarters, 1916 


Race St., Philadelphia 3, Pa. 
Vol. 4. Production, Absorption, and Scatter- 
ing of High Voltage X-Rays 


Vol. 5. High Voltage Radiographic Tech- 
niques and Accessories 

Vol. 6. Photographic Aspects of High Voltage 
Radiography 

Vol. 7. Detailed Drawings of X-Ray Gener- 


ator Parts 

This paper briefly covers the material in Vols. 4 
and 5 of this Report. Although the Report as 
issued is no longer available, microfilm or photo- 
static copies may be obtained from the Office 
of Technical Services, U. S. Department of 
Commerce, Ws: ashington, D. C., as Reports Nos. 
PB-5230 to PB-5236. 

1 Some of the material contained in this paper 
was presente din February, 1946, at the Cleveland 
symposium on high- voltage radiography spon- 
sored by Committee E-7 of the American Society 
for Testing Materials. 

2 Department of Physies, Massachusetts In- 
stitute of Technology, Cambridge 39, Mass. 

’ Now with High Voltage Engineering Cor- 
poration, Cambridge 38, Mass. 

4A complete account of this research program 
is given in the Final Report of the M.I.T. Project 
in High Voltage Radiography, OSRD Report 
No.4488, 7 volumes (June, 1945). The work was 
conducted under NDRC Contract No. OEMsr- 
294. The contents of this Report may be of 
interest and are listed below: 

Vol. 1. Introduction 

Vol. 2. Two-Million-Volt 

ray Generator 

Vol. 38. Design and Developmental Research 

in Connection with the High Voltage 
Electrostatic X-Ray Generator 


Electrostatic X- 
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X-ray generators. The contract also 
provided for other work necessarily 
associated, including the development 
of new practical radiographic tech- 
niques, the servicing of the equipment, 
and the training of personnel, so that 
the new generators and their radiation 
could be used in the field by the Navy® 
with maximum effectiveness. 

The special war contribution of this 
radiographic project lay in the fact that, 
for thé first time, it was possible for the 
Navy to examine the interior of large 
numbers of the various types of its heavy 
explosive weapons, including mines, 
torpedoes, shells, bombs, and rockets. 
This nondestructive method of examina- 
tion of these vital weapons made it pos- 
sible to improve steadily their construc- 
tion and performance as they were pro- 
duced and sent out for use against the 
enemy. This newly introduced range of 
radiography was also extensively applied 
to the examination of the interior of 
many explosive heavy weapons of a par- 
ticularly hazardous nature captured 
from the enemy. Moreover, it was pos- 
sible to examine quickly and with great 
precision the interior design of optical 
and other scientific equipment.® 

The 2-Mev X-ray generators sup- 
plied té the Navy were of compact de- 
sign, being housed in a pressure tank 
approximately 43 ft. in diameter and 
10 ft. high. Within the tank, two mil- 
lion volts direct current was provided by 
an electrostatic generator of the belt 
type, the compact insulating medium 
necessary being provided by compressed 
air or nitrogen at a pressure of 200 psi. 
The results obtained in the field with 
these generators have led to a more 
general realization of the radiographic 
advantages of higher voltages and to the 
commercial development of higher-volt- 
age equipment. Since a description of 


_ these generators has been published else- 


where’ and since a more compact indus- 


5 D. T. O'Connor, “Discussion of the Practical 
Application of the Van de Graaff Electrostatic 


X-Ray Generator,’” ASTM Butuxtuetin, No. 148, 
October, 1947, p. 57. 
D. £0 Connor, “Radiog 


aphy of Captured 
E boaw Equipment,” Industrial Radiography, 
Yok. , No. 3, Winter, 1946-47, p. 6. 
‘ Ww. W. Buechner, R. J. Van de Graaff, A. 
Sperduto, L. R. MelIntosh, and E. A. Burrill, 
“Electrostatic Accelerator for Electrons,’ The 
Review of Scientific Instruments, Vol. 18, October, 
1947, p. 754. 
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trial design is now available commer . 
cially,® this article will be confined fo | 
the properties of the X-radiation ob- 
tained with equipment of this type and 
the application of such radiation to the 
problems of radiography. 

From the scientific point of view, the 
important radiographic quantities are 
the exposure time, the radiographie sen- 
sitivity, the radiographic range or lati- 
tude, and the definition. These quanti- 
ties are closely interrelated, and the 
factors on which they depend can best 
be determined by using X-ray equip- 
ment in which the voltage, tube current, | 
and focal-spot size can be independently 
varied and accurately measured over a 
wide range. These requirements are 
admirably met by constant potential 
generators of the belt type. The results 
described below were obtained with both 
the 2.7-Mev atmospheric- pressure-in- 
sulated generator at M.I.T. and the com- 
pact units supplied to the Navy. 4 


PRODUCTION, ABSORPTION, AND 
SCATTERING OF HicuH-VoLtTaGEe X-Rays | 


Production: , 


When electrons having energies of two- 
million volts are completely stopped ina 
thick target, an appreciable fraction of 
their energy is transformed into X-rays. 
The intensity of these X-rays is a fune- 
tion of the electron voltage, the atomic 
number of the target, and the angle be- - 
tween the direction of observation and } 
the incident electron beam. Knowledge : 
of the manner in which the intensity | 
depends upon such variables is necessary | 
for efficient use of the radiation for | 
radiography. This dependence has been ' 
investigated in this laboratory? using : 
the apparatus shown schematically im: 
Fig. 1. The electron beam from an) 
electrostatic generator was made to} 
impinge cleanly upon a target placed in| 
the center of the vacuum chamber. 
Both the material of the target and its 
angle with respect to the electron beam 
could be varied from the control panel. 
The intensity of the X-rays at the angle 


8 From the High Voltage Engineering Corp., 
Cam ness, Mass. 

W. Buechner, R. J. Van de Graaff, EB. A. 
Burn, and A. Sperduto, “An Investigation of 
Thick- Target X-Ray Production in the Range 
from 1250 to 2350 Kilovolts,”’ The Physical Re- 
view, Vol. 71, April 1, 1947, p. 470. | 
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Fig. 1.—Schematic Diagram of Vacuum 
hamber for Measuring X-ray Production 
from Thick Targets. 


#9 was measured with an atmospheric- 
pressure ionization chamber, and both 
the angle @ and the energy of the elec- 
‘trons in the beam could be accurately 
measured and varied from the control 
panel. 

Some of the results obtained with this 
apparatus are plotted in Fig. 2. This 
set of graphs shows the X-ray intensity 
in various directions and for several 
different voltages for silver, tungsten, 
and gold targets. The intensity scale 
has been adjusted in each case to make 
. the curves comparable in area; and it is 
evident that, for a particular target, an 

increase in electron energy results pri- 
marily in an increase of the X-ray inten- 
sity in the forward direction. The 
intensities, as plotted, have all been 
corrected for absorption in the target 
and in the material at the ionization 
chamber. 

The results shown in Fig. 2 may be 
integrated over the entire solid angle sur- 
rounding the target to give the depend- 
ence of the total X-ray flux emitted as a 
function of voltage and of the atomic 
number of the target material. It was 
found that, for a given voltage, the total 
flux is quite linear with atomic number, 
in agreement with calculations based on 
the theory of Bethe and Heitler. These 
measurements may also be used to deter- 


December 1948 


RADIATION INTENSITY 
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Fig. 2.—Angular Intensity Distribution of High-voltage X-rays from Thick Targets of 
Silver, Tungsten, and Gold. 


mine the fractions of the incident elec- 
tron energy which is converted into 
X-radiation. The result thus obtained 
gives a value of 7.4 per cent for a gold 
target at an electron energy of 2.35 Mey. 


Absorption: 


The absorption of X-rays in this volt- 
age range has been investigated as a 
function of electron energy, absorbing 
material, and angle. The half-value 
layer of steel as a function of steel thick- 
ness is shown in Fig. 3, which is a replot 
from our steel-absorption data. As can 
be seen from the figure, the softer com- 
ponents of the X-ray beam are rapidly 
filtered out, so that an equilibrium dis- 
tribution is quickly established. This 
indicates that, for thicknesses of steel 
greater than about 2 in., filtering of the 
X-ray beam will have little or no effect 
upon the resulting radiograph. This, 
together with the fact that the mass- 
absorption coefficients experimentally 
determined are approximately independ- 
ent of the atomic number of the absorb- 
ing material,!° indicates that the radio- 
graphic techniques in this voltage range 
should be very much simpler than those 
required at lower voltages. This is 
found to be the case in practice. 

The above-mentioned absorption 
measurements show that, as would be 
expected, the absorption of X-rays in 
this voltage range is caused almost 
entirely by Compton scattering. This 
makes for a great simplification in deal- 


« ing with the problem, both experimen- 


10 A, A. Petrauskas, L. C. Van Atta, and F, E. 
Myers, ‘‘Measurements on X-Ray Production 
and Absorption in the Range 0.7 to 2.5 Mev,” 
The Physical Review, Vol. 63, June 1-15, 1943, 
p. 389. 
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tally and theoretically. This is con- 
firmed by the curve shown in Fig. 4, 
which is a plot of the half-value layer of 
steel as a function of constant potential 
X-ray tube, voltage. The curve is a 
theoretical one, computed on the as- 
sumption that the contribution to the 
absorption caused by the photoelectric 
effect and pair production is negligible 
and that the entire absorption is essen- 
tially determined by the Compton effect. 
It is seen that the experimental values 
agree very well with the values cal- 
culated on this assumption. Since the 
half-value layer enters exponentially 
into the equation determining the ex- 
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Fig. 3.—Half-value Layer of Steel versus 
Steel-absorber Thickness. 
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Fig. 4.—Half-value Layer of Steel versus 
Constant-potential Tube Voltage. 


Equilibrium total beam values from Fig. 3 are 
compared with theory (solid curve). 


posure time, it is evident that a great 
reduction in exposure is made possible 
if the voltage is increased. This is par- 
ticularly true in the case of heavy metal 
sections. 


Scattering: 


If all the X-radiation that passes from 
the target through the object onto the 
radiographic film were unscattered, it 
would be easy to predict the radio- 
graphic sensitivity and exposure time 
from the data presented above on X-ray 
production and absorption and a knowl- 
edge of the film characteristics. Such 
calculations lead to values of sensitivities 
that are not approached in practice 
except under very special conditions. 
These conditions and the means for 
obtaining them will be discussed in more 
detail in a later section. 

In the absorption of X-rays in an 
object, a significant portion of the radia- 
tion is scattered by virtue of the Comp- 
ton effect, as a result of which the object 
itself becomes a source of secondary 
X-rays. This radiation emerges from 
the object with an intensity that de- 
pends more on the gross over-all size and 
shape of the object than on its detailed 
structure. Since it is only those rays 
that pass essentially undeflected from 
the target to the film that can carry the 
desired information regarding the struc- 
ture of the object, a quantitative meas- 
urement of the relative magnitude of the 
direct and scattered radiation intensi- 
ties is necessary for a comprehensive 
evaluation of their relative importance 
and their effect upon such radiographic 
quantities as sensitivity, latitude, and 
exposure time. 

The magnitude of the direct and seat- 
tered components of the transmitted 
radiation was determined in the follow- 


56 = (TP 264) 


ing manner. First, the total radiation 
that arrived at a given point (such as 
might be occupied by a film) behind a 
mass of absorbing material was deter- 
mined, using the apparatus shown in 
Fig. 5. For this purpose, a small 
thimble ionization chamber was used as 
a detector rather than an X-ray film, 
since its response was more reproducible, 
and it is much more rapid in use. The 
response of this ionization chamber was 
calibrated so that its reading could be 
converted into values of film densities. 
With this apparatus, the dependence of 
the total radiation incident upon a film 
placed in back of the absorbing material 
could be studied as a function of absorber 
thickness, generator voltage, and the 
area of the absorbing material which 
was irradiated by the X-rays. 

Next, the apparatus shown in Fig. 6 
was employed to measure the contribu- 
tion of the X-ray beam which passed 
directly from the target through the 
absorbing material and onto the photo- 
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Fig. 5.—Apparatus for Measuring Total 
X-radiation Arriving at a Point Beneatha 
Steel Absorber. 
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graphic film as a function of the vari- 
ables outlined above. In this apparatus 
the film was again replaced by a small 
ionization chamber that was so protected 
with lead shielding that only the direct 
X-ray beam was registered. As can be 
seen from the figure, the object in which - 
the scattering occurs was supported at 
some distance from the detector. Since 
the scattered radiation emerges in all 
directions with respect to the primary | 
beam, it is evident that its contribution 
to the ionization-chamber reading with 
this apparatus was negligible. In addi- | 
tion to the direct-beam measurements, | 
this apparatus could also be used for 
measuring the scattered intensity as a 
function of angle, since the detector 
assembly was pivoted so that it could be 
rotated about an axis passing through 
the scattering plate. 

From the measurements made with | 
the above apparatus, a simple calcula- 
tion could be made of the relative con- , 
tributions of the scattered radiation and 
of the direct radiation in the blackening 
that would be produced on a photo- 
graphic film in the usual position. 
Figure 7 shows the ratio of the scattered 
radiation to the direct beam as a fune- 
tion of steel thickness for three different 
voltages. It is evident that, except for 
thin objects, the darkening of the film 
would be caused largely by scattered 
radiation and that the scattering in the 
material rather than the absorption 
coefficient would in general determine 
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tig. 7.—Ratio of the Scattered Radiation 
o the Direct Beam versus Steel-plate 
Thickness. 


‘she radiographic sensitivity. The ratio 
bf the scattered to the direct radiation 
wmay be called the “scattering factor.” 
(These factors, as determined experi- 
‘mentally, agree very well with those cal- 
tulated, assuming Compton scattering 
hs the dominant process. 

) It can beseen that there is a great gain 
in the reduction of scattering as one goes 
o higher voltages, the gain being 
®reater in going from 1 Mev to 2 Mev 
Shan in going from 0.5 Mev to 1 Mev. 
The curves in Fig. 7 are for flat plates, 
twhich is the simplest geometry from the 
tadiographic point of view. For other 
zeometries, the scattered radiation usu- 
jally forms an even larger component of 
the total transmitted to the film; and, 
nm these cases, the advantages of the 
faigher voltages become even more pro- 
aounced. 

| Figure 8 shows some measurements 
made on the radiation received by a film 
at a point directly below the central 
portion of a bronze pulley casting indi- 
cated in the figureinsert. Insucha case 
the sensitivity, as recorded by the film, 
is determined almost entirely by the 
scattering factor, and evidently improves 
rapidly with voltage in this range. 

The effect of the scattering factor on 
Me ocraphic sensitivity is treated more 
quantitatively in a later section. Prac- 
tical methods of reducing the effect of 
scattered radiation at the film are dis- 
cussed in detail in connection with 
descriptions of suitable radiographic 
techniques at high voltages. 


APppLicATION oF HigH-VoLTaGE X-Rays 
To RADIOGRAPHY 


In the foregoing sections, the physical 
characteristics of high-voltage X-rays 
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RATIO OF SCATTERED TO DIRECT RADIATION 


0.25 05 1.0 15 2.0 


MILLIONS OF VOLTS 
Fig. 8.—Ratio of the Scattered Radiation 
to the Direct Beam from a Bronze Pulley 
Casting versus Constant-potential Tube 
Voltage. 


For comparison, the ratio for flat bronze plate 
of the same thickness is shown. 


have been discussed as a background for 
the results which have indicated the 
great usefulness of these radiations for 
industrial radiography. With these 
basic concepts in mind, it becomes more 
straightforward to explain the practical 
aspects of high-voltage X-rays when 
applied to the field of nondestructive 
testing. Of primary interest to the 
radiographer are the following radio- 
graphic quantities: penetrating power, 
exposure, sensitivity, latitude, and defi- 
nition. Each of these factors, all of 
which contribute more or less to the 
legibility on the processed film, are dis- 
cussed in detail in the sections below. 


Penetration and Speed: 


The most obvious characteristic of 2- 
Mey radiation that is useful radio- 
graphically is its penetrating power. 
The small absorption coefficient of the 
radiation, coupled with the high X-ray 
intensity, allows radiographs to be 
made through steel sections much 
thicker than possible with lower-voltage 
radiations. In practice, radiographs 
have been made at the High Voltage 
Laboratory through 14 in. of steel with 
reasonable exposure times. As an illus- 
tration of the short exposures required 
with 2-Mev radiation, Fig. 9 shows the 
trend of exposure with steel thickness 
for 0.5-Mev, 1.0-Mev, and 2.0-Mev 
X-rays from an electrostatic generator. 
The advantage in the use of the higher- 
voltage radiations for the rapid radiog- 
raphy of objects can be seen in Fig. 10 
which shows the ratio of the exposure 
at 1 Mev to that at 2 Mev as a function 
of steel thickness. It follows from this 
comparison that 2-Mev X-rays can be 
used for production radiography of 
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Fig. 9.—Radiographic Exposure, versus 
Steel-plate Thickness. 


These exposures yield a net density of 1.0 on 

Type A film developed in Kodak Rapid X-Ray 

Developer, 8 min. at 68 F., with a 24-in. target- 
film distance. 

thicknesses far greater than possible at 


lower voltages, 
Radiographic Sensitivity: 

For the successful examination of 
objects by radiography, the mere pene- 
tration of the X-rays through matter is 
not sufficient. One of the purposes of a 
radiographic examination is to record 
details in the volume of the object. 
Faults developed as a result of metal- 
working techniques, cracks appearing 
from undue strains on the object, and 
checks on the orientation of internal 
structures after assembly are but a few 
items of interest to the radiographer. 
The radiation records this information 
on the X-ray film as differences in photo- 
graphic density resulting from the pref- 
erential absorption of the beam as it 
passes through the object. Depending 
on the absorption coefficient, the scat- 
tering from the object, and the location 
of the film with respect to the object, 
the radiation is capable of showing small 
variations in thickness. The sensitivity 
of the radiation can be defined as the 
smallest fractional thickness difference 
(dx/x) that can be perceived on the 
radiographic film. This fraction is 
usually expressed as a percentage. 

It should be kept in mind that sensi- 
tivity, according to this definition, de- 
pends somewhat on the sharpness of the 
boundaries of the defect. This follows 
from the fact that the eye tends to aver- 
age the density of an area; and, unless 
the thickness difference is seen as an 
abrupt change in film density, the eye is 
naturally inclined to neglect it. 
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The following symbols are used in the 
derivations: 


I = X-ray intensity at thickness z, 
ZI, = initial X-ray intensity, 
I; = scattered X-ray intensity at 


thickness 2, 


RATIO OF EXPOSURE AT 1 MILLION VOLTS TO THAT AT 2 MILLION 


° 2 4 6 8 10 12 14 
STEEL THICKNESS, IN, 


Fig. 10.—Ratio of Exposure at 1 Mev 
to that at 2 Mev versus Steel Thickness. 
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direct X-ray intensity at thick- 
ness 2, 

linear absorption coefficient of 
radiation, 

absorber thickness, 

radiographic film density, 

radiographic film gradient [dD/d 
(log E)] at density D, 

exposure in terms of (intensity) X 
(time) or (2), 

radiographic sensitivity (dx/z), 

minimum observable density 

difference [(dD) min] and 

k = scattering factor. 


= 
I 


~” 
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The most straightforward relation- 
ship for sensitivity is the one in which 
there is no X-ray scattering from the 
object to degrade the radiographic 
image. 

From the well-known linear absorp- 
tion law for primary radiation and from 
the definition of film gradient, it easily 
can be shown that 


Equation (1) represents the sensitivity 
obtainable if there is no scattering pres- 
ent. As can be seen, it depends only 
upon the ‘absorption coefficient, film 
gradient, and the object thickness. 
This relationship means also that, at a 
particular voltage and film gradient, a 
constant minimum thickness difference 
dx will be detected, regardless of the 
object thickness. From this formula, it 


RADIOGRAPHIC SENSITIVITY, PER CENT 
oO 
[e} 
ao 


12 14 16 


ZAG: 


| al 25 


is also seen that the sensitivity increas 
(that is, lessens in quantity) at highe 
voltages. 

The most probable and therefore 
most interesting radiographic geom 
includes scattered radiation that ten 
to fog the significant radiographic’ 
image. The derivation of sensitivity, 
under these conditions results in the, 
equation 


The first term in the second expression) 
represents the sensitivity that would be 
obtained in the absence of scattering; 
whereas the second term represents the 
fogging caused by the scattered radia- 
tion. For thick material both x and k 
are greater than 1 and thereforethe value} 
2.3ak | 

ae 


of |s| tends to 


Thus the degra-; 


dation in the radiographic sensitivity isi 
mainly dependent on the ratio k/u. 
Both of these factors decrease with in- 
creasing voltage but in a manner such) 
that a plot of k/x versus voltage displays} 
a maximum at about 0.6 Mey. It 
evolves that the improvement in sensi- 
tivity in going from 0.5 Mev to 1 Mevisi 
small in comparison with the corve- 
sponding improvement in going from 1 
Mevto2 Mev. Table I lists the absorp-. 
tion coefficients, the values of & for flat 
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Fig. 11.—Sensitivity (Theoretical) versus Steel-plate Thickness for Fig. 12.—Sensitivity (Theoretical) - versus Steel-plate Thicknes: 


the Case in which Scattering is Present. 
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' Using the values listed in the table 
jnd assuming an exposure to be made 
Shrough 5 in. of steel plate at 2 Mev, a 
yensitivity of 0.46 per cent is predicted 


j 


na film developed to a gradient of 6.0. 
rom the object, the sensitivity becomes 
7.07 per cent. These calculations are 


The variation of sensitivity with steel 
)hickness is shown for three voltages in 


een removed. The experimental veri- 
ication of this formula has been carried 
‘put over a wide range of steel thickness, 
Mdicating that sensitivities predicted in 
#figs. 11 and 12 may be expected in prac- 
ice. For example, sensitivities better 
than 0.5 per cent have been obtained 
Shrough 5 in. of steel using normal 
adiographic procedure. By means of 
a specially designed Bucky grid (de- 
scribed in detail in a later section), a 
sensitivity of 0.1 per cent through the 
same steel thickness has been obtained. 
An investigation was made of the 
dependence of sensitivity on the gradient 
of the filmused. The radiographic films 
were exposed and developed to a density 
greater than 3 to assure an approxi- 
mately constant gradient in the density 
ange of interest. To obtain different 
values of gradient, the films were de- 
eloped for various lengths of time, ac- 
cording to the sensitometric information 
available.!2 By utilizing high-intensity 
viewing methods and dark-adapted eyes, 
fairly consistent ultimate sensitivities 
iwere read from the films. 
| According to the formula derived 
above, sensitivity is inversely propor- 
tional to gradient. A plot of sensitivity 
versus 1/gradient should beastraight line, 
the slope of which is governed by the 
value of a, assuming constancy of volt- 
age, thickness, and scattering. Figure 
13 is such a plot. The solid lines indi- 
cate the theoretical predictions, assum- 
ing certain values for a. The experi- 
mental points lie very well on curves in 
which a = 0.0044 and 0.0035. These 
two groups of data represent two differ- 
ent experiments and, hence, two different 
viewing conditions. 


SOR De K. Mees, Theory of the Photographic 
Process, Ayes Tr fe Con. New ork, New Y-, 
p. p6e0 (194 

12, A. Beepealt and W. W. Buechner, ‘‘Sensitom- 
etry of Radiographic Films Exposed to Two- 
Million-Volt ome Me gon a Buuuetin, No. 
148, October, 1947, 
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The fact that all points fall well be- 
low the curve for a = 0.008 indicates 
the conservativeness of this assumption. 
Although no corresponding experiment 
for the no-scattering case was done, 
there is no reason to doubt that a similar 
result would be obtained. 

The great improvement in radio- 
graphic sensitivity attendant upon the 
removal of scattered radiation makes 
worth while the development of radio- 
graphic techniques for minimizing the 
effect of scattering. Methods which 
have been found to be practical are dis- 
cussed in a later section. 


Radiographic Latitude: 


In the radiography of objects in which 
there is a variation of thickness, it is 
important to be able to record as great 
a thickness range as possible with one 
exposure on a single film in order to 
minimize the number of radiographs re- 
quired to examine the object thoroughly. 
The maximum thickness difference that 
can be recorded with any detail on a film 
can be considered the latitude of the 
radiation. Although latitude is dia- 
metrically opposed to sensitivity, it is 
nevertheless dependent on the same fac- 


tors that influence the smallest inhomo- 


geneity observable. Theapparent para- 
dox existing in the region of 2 Mey 
(namely, that both sensitivity and lati- 
tude improve with voltage) can be most 
simply explained on the basis that the 
influence of scattering on both factors 
varies in a different sense. With sensi- 
tivity, the dependence upon scattering is 
linear; whereas, with latitude, the 
dependence is essentially a logarithmic 
term. Thus, sensitivity is affected to a 
greater extent by scattering than is lati- 
tude. The region of 2 Mev is charac- 
terized by a much less serious scattering 
situation than are lower voltages; hence, 
both sensitivity and latitude are corre- 
spondingly better. 

At the High Voltage Laboratory, lati- 
tude has been defined as the maximum 
thickness difference that can be recorded 
on a radiographic film between a density 
of 3.0 (the practical limit of percepti- 
bility of usual fluorescent viewers) and 
the density necessary to obtain a speci- 
fied minimum sensitivity, which has 
been arbitrarily chosen as 1.0 per cent. 
The minimum density at which a sensi- 
tivity of 1.0 per cent can be recorded is 
that density at which the gradient of the 
X-ray film permits that sensitivity, ob- 
tained by solving the sensitivity equa- 
tion for G and substituting 0.01 for s. 
Since, for low values of density, gradient 
and density are proportional to each 
other, the value of density equivalent to 
the minimum gradient | can be obtained." 


13 Hastman Kodak Co., ieagsogre pli y in Modern 
Industry, Rochester, N. Wen p. 87 (1947). 
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This density value depends also on the 
type of film used. The exposure range 
corresponding to the density difference 
(minimum density to 3.0) can be read 
from the characteristic curve for the 
particular film used.!2. This exposure 
range can then be used to determine the 
thickness differential observable by 
virtue of the exposure-thickness curve 
presented in Fig. 9. A more straight- 
forward method involves the use of 
density-thickness curves, given in Fig. 
14. These curves, for the various types 
of film used, give the latitude observable 
as a function of the minimum density, 
assuming an upper limit of 3.0. 

The variation of latitude with steel 
thickness for three different voltages is 
given in Fig. 15, the lower curves indicat- 
ing the latitudes to be expected when 
scattering is present, and the upper 
curves showing the corresponding lati- 
tudes when the effects of scattering are 
removed. It can be seen from these 
curves that there is an advantage, even 
at 2 Mey, in considering methods of 
reducing the effect of scattering from the 
point of view of improving the thickness 
range perceptible on a film as well as the 
sensitivity. Some techniques developed 
for this reason are discussed in a later 
section. 


Definition: 


One of the outstanding features of the 
electrostatic X-ray generator is that the 
accelerated electrons are homogeneous in 
energy and consequently can be focused 
very accurately by means of a simple 
annular magnet. The 0.01-in. diameter 
focal spot obtained with the X-ray 
generators developed for the Navy pro- 


CURVE 
NO.I-DARK ADAPTED 
LF NO.2-DARK ADAPTED — 
NO.3-NORMAL VISION 
10 ea I 
| 5 
= 
09 > a 
= Sy 
. Oe y | o =o T 
z & 9 
w I ~ e) & 
3S & & 
ceed ® Tey 
o& fo} r S 
a iS 29 
57 (06 a & 
rs & 9 
> og 
= Oe 4 
2 9 
w 04 | 
03 is 
4 TYPE K FILM 
02 4——1_o TYPE A FILM-RUN NO. 
D TYPE A FILM-RUN NO.2 
Ol + ie 


te) Ol 0:2)" 0,3' O47 05 06. O7 2908 
1/ FILM GRADIENT 


Fig. 13.—Sensitivity (Experimental) versus 
(1/Gradient) for 5-In. Steel Plate at 2 Mev. 


Theoretical predictions for various values of a 
are shown as solid lines. 
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duces essentially “point source” X-rays. 
Since radiographs are produced by 
means of a shadow effect, it follows that 
each small point, or element of volume, 
in the object produces as its image on 
the film a circular disk, assuming that 
the focal spot, or source of radiation, is 
round and is of finitesize. Aradiograph 
may thus be considered to consist of a 
great number of such overlapping disks, 
each one due to a small element of 
volume in the object. Illustrating this 
point, Fig. 16 shows the shadow cast by 
an element of an object when a spot of 
finite size is used. It is evident that, 
from this diagram, the smaller the focal- 
spot size, the better will be the definition 


4 


THICKNESS RANGE (INCHES STEEL) 


considered the distance from the target 
to the top of the object, and ¢ the dis- 
tance from the top of the object to the 
film (or the object thickness if the film is 
placed directly beneath the object). 
The circle of: confusion c can be de- 
creased by increasing the distance d, 
and this is the usual practice with X-ray 
sources of finite size. Radiographic 
exposures are greatly increased by such a 
technique, however, because of the 
inverse-square law of intensity. Fur- 
thermore, in thick-section radiography, 
the gain obtained by “backing away” 
from the target is offset by the thickness 
of the object, since c is also proportional 
to t. Thus, the importance of a small 


2.0 MEV D.C. RADIATION 


MINIMUM DENSITY 


Fig. 14.—Steel-thickness Range Observable on a Film at 2 Mev as a Function of Minimum 


Film Density. 


A maximum density of 3.0 is assumed. 


attained on the radiograph. From the 
geometry of Fig. 16, a relationship be- 
tween focal-spot size and the shadow 
disk (circle of confusion) can be ob- 
tained. 


c = s/(d/t) 
where: 
c = diameter of disk or circle of con- 
fusion, 
s = diameter of focal spot, 
d = target-to-defect distance, and 
t = defect-to-film distance. 
For the worst definition, d is usually 
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focal spot becomes greater as the thick- 
ness of the object radiographed in- 
creases and, hence, in general, as the 
voltage applied across the X-ray tube 
increases. 

The actual resolving power of X- 
radiation is influenced to a small degree 
of variables other than the geometrical 
considerations. The spreading of the 
effective image due to photo- or Comp- 
ton-electrons has been investigated. At 
2 Mev, computation shows that this 
effect is quite small, because only the 
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Fig. 15.—Latitude versus Steel-plate Thick- ¢ 
nesses for Direct and Total X-ray Beam} 
for Sensitivity of at Least 1.0 Per Cent on 


Type A Film 


ELECTRON STREAM 


Fig. 16.—Effect of Focal-spot Size on) 
Definition. 


extremely short-path-length electron 
are absorbed in the photographic emul-|i 
sion. Those electrons traveling in the} 
forward direction are very energetic and)’ 
consequently are not very effective in) 
forming the radiographic image because} 
of their penetration through the film. 
Those electrons propagated at lar 

angles with respect to the direct beds 
axis are easily absorbed by the emulsion, 
because the film lies along the direction! 
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() propagation. Any spreading of the 
sage is mainly due to these latter elec- 
ns, which, at 2 Mey, are weak energet- 
uly. The path length of these elec- 
/ Dns increases with voltage, but in the 


‘ther limit to the resolution obtainable. 
fith Type A film, the emulsion com- 


_| 2 Mev, the mean grain size when 
‘veloped in Kodak Rapid X-Ray De- 


‘ameter, comparable with the electron 
yoadening mentioned above. With a 
‘diographic geometry in which the dis- 
nce from target to object is twice that 


“ith a focal spot 0.01 in. in diameter, 
“he circle of confusion c is about 0.005 
. in diameter. With a normal view- 
‘ig distance of about 24 in., the film- 
fain size, electron broadening, and the 
pometrical diffusion reach about the 
me limit. Because of the tendency 
7 the eye to integrate small inhomo- 
eneities in the film, however, the prac- 
‘cal limit can be considered a d/t ratio 
f unity. 

1} The matter of the determination of 


oltage X-rays presents certain difficul- 
ves not encountered at lower voltages. 
‘he more penetrating nature of the radi- 
tion precludes the use, particularly in 
e range of very small spots, of the 
onventional pinhole-camera arrange- 
1ent commonly used at low voltages. 
5 has thus been necessary to develop a 
decial method for the accurate deter- 
hination of the size of small focal spots 
high voltage. The apparatus con- 
sructed for this purpose is shown in 
‘ig. 17. It consists of two heavy ver- 
ical lead blocks bolted together in such 
way as to form between them an ac- 
urately defined vertical slit about 0.002- 
1. wide. A piece of film is placed 
orizontally in a hollowed-out region in 
he top of a third lead block lying sta- 
ionary under the first two. An elec- 
rie motor with reducing gear causes the 
pper two blocks to move slowly back 
nd forth under the target region, pro- 
‘ressively exposing the film to the ver- 
ical component of the radiation from 
he target. The width of the darkened 
ine on the film affords, with a slight 
‘xperimentally determined correction, 
in accurate measure of the spot size in 
me dimension. By turning the appara- 
us’ 90 deg. about a vertical axis, the 
vidth and position of the spot in the 
ther direction can be observed." 

The profitable use of small values of 
//t with a 2-Mey constant-potential 


A, Sperduto, ‘‘A Method of Determining 


‘ocal-Spot Size in High Voltage Radiography,” 


"he Physical Review, Vol. 69, p. 692 (1946). 
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ie focal-spot size in the case of high- . 


Fig. 17.—Scanning Camera for Measuring Very Small Focal Spots at High X-ray Tube 
Voltages. 


X-ray source allows radiography to be 
conducted at much smaller distances, 
permitting greatly reduced exposure 
times while, at the same time, maintain- 
ing an unprecedented degree of defini- 
tion. The greater sharpness contributes 
to clearer observation of details in the 
volume of the object, thereby effectively 
improving the sensitivity. In a later 
section, the utilization of ‘point source” 
X-rays for precision radiography will be 
discussed. 


TECHNIQUE OF H1GH-VOLTAGE 
RADIOGRAPHY 


Because of the high degree of latitude 
and relatively low scattering of 2-Mev 
X-rays and also because of the very high 
degree of definition obtainable by means 
of the small focal spot, radiographic- 
exposure techniques are basically very 
straightforward. Theusualradiographic 
setup is shown schematically in Fig. 
18. To prevent excessive scatter- 
ing of radiation from the target, the X- 
ray beam is defined in the desired direc- 
tion to a small cone by a thick lead 
shield. The film holder is protected 
from back scattering by a barrier of lead 
about 0.5 in. in thickness. Sheets of 
lead ranging in total thickness from % to 
+ in. are normally placed over the film 
holder to screen out the very soft com- 
ponents of the scattered radiation. 
Other than these precautions, little else 
is done to obtain radiographs whose 
characteristics can be predicted from 
the curves described earlier in this 
paper. The problem of blocking and 
filtration is considered in a later section. 
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Exposure Calculations: * 


The technique charts with which the 
radiographer need concern himself con- 
sist mainly of the following: 

1. Exposure-thickness curves (see 


Fig. 9). 


2. Characteristic curves of the film 
used (a discussion of the manipulation of 
these curves for the desired density on 
the chosen film is given in another 
paper).? 

3.. Conversion chart for obtaining 
equivalent steel thicknesses of other 
materials. 

4. Slide rule for converting the 
exposures obtained in Item 1 to the dis- 
tance desired and the target current 
used. 

Of these aids toward obtaining satis- 
factory exposures without recourse to 


_ extensive’ trial radiographs, little need 


be said by word of explanation, except 
in the case of the conversion of thick- 
nesses of materials into equivalent steel 
thicknesses. Because of the fact that 
the absorption process predominating in 
the region of 2 Mev is that due to the 
Compton effect, the attenuation of the 
X-rays depends directly on the density 
of the material to a very good approxi- 
mation. Thus, to obtain the equivalent 
steel thickness of an object, the thick- 
ness is merely multiplied by the ratio of 
the density of the object to that of steel 
to obtain the thickness to be read on the 
exposure-thickness curve. The contri- 
bution to the absorption caused by the 
photoelectric effect is negligible, and 
absorption by pair production accounts 
for about 4 per cent of the total coeffi- 
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Fig. 18.—Normal Radiographic Setup for 2-Mev Radiography. 


cient for steel and about 10 per cent for 
lead at 2 Mey. 

In an effort to simplify the calculation 
of exposures at 2 Mev, a special slide 
rule was designed at the High Voltage 
Laboratory which takes into consid- 
eration many of the factors listed 
abovel®. Although this slide rule was 
calibrated from radiation measurements 
beneath flat plates of steel, the exposure 
calculations are adequate for most 
simple geometries. The 
situation in more irregularly shaped ob- 
jects is more complex and cannot be 
estimated easily at present. Objects 
having thin sections directly adjacent to 
thicker regions offer the greatest ob- 
stacle to significant calculations. Un- 
fortunately, a trial exposure is usually 
necessary to obtain the desired results 
on the film in such cases. The slide 
rule, however, does give a basic exposure 
that is generally not too far from the 
actual exposure required. 


Filters and Blocking: 


The X-rays from the 2-Mey electro- 
static generator are filtered to a great, 
degree by the target itself. The great 


16 Futher details on this slide rule are available 
at the High-Voltage Laboratory at M. I. T. 
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scattering . 


penetrating power of the high-voltage 
radiation permits the use of the trans- 
mitted X-ray beam. Since the target of 
these generators consists of + in. of gold, 
the inherent filtration is equivalent to 
approximately 0.7 in. of steel. The 
very soft components of the direct beam 
are thus absorbed at the source. 

A slight improvement in sensitivity is 
obtained by the use of lead filters at the 
film, ranging in thickness from ¢ to } in. 
depending on the thickness of the object 
being radiographed. These screens do 
little else than absorb the soft scattered 
radiation from the surroundings. The 
use of filters at the target has not been 
found to contribute to the improvement 
of radiographs and has only tended to 
reduce the intensity. 

A glance at the exposure-thickness 
curve of Fig. 9 shows that, beyond a 
thickness of 2 in. of steel, the plot at 2 
Mey is a straight line. For absorbers 
greater than 2 in., the material being 
investigated serves as its own filter. It 
can be shown that, after 2 in. of steel (or 
equivalent) have been penetrated, the 
energy distribution of the radiation re- 
mains the same, indicating that addi- 
tional filtration either at the target or at 
the film is unncessary but merely serves 
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STEEL THICKNESS, IN, 
Fig. 19.—Radiographic Exposure versus Steel-plate Thickness for 
Direct and Total X-ray Beam. 


Conditions as given in Fig. 9. 


. great advantage of 2-Mev radiation ca 


to increase the exposure. 

At 2 Mev, there is no necessity ~ 
block irregularly shaped objects wit 
lead shot by immersion in liquids 
high density or by similar methods ser # 
ing to decrease the thickness rangi 
This follows from the great range 
latitude and low-scattering characteril 
tics of 2-Meyv X-rays. 


Elimination of Scattered Radiation: 


In the case of objects of severe geom 
etry, that is, those which include thia 
sections adjacent to thin regions, it [ 
advantageous to minimize the effects « 
scattered radiation from the objec 
The scattering factor, k, discussed in th! 
section on scattering of high-voltag 
radiation, is greatly dependent not on’: 
upon voltage, but also upon object geom 
etry. The results of measuring th 
scattered radiation from a bronze pulle 
casting (showr graphically in Fig. 
indicate that the ratio of scattered { 
direct radiation at 0.5 Mev is about 1 
(compared with 12.0 for flat plates), an 
it decreases quite rapidly to 2 Mev eH 
it is 16.6 (compared with 5.3 for fl 
thicknesses). In this extreme case, t 


be seen very clearly. For any quantiti 


December 194! 


LEAD SHIELD 


X-RAY TARGET 


- —— DIRECT 
| BEAM 
“4-----scattereo || 
RADIUS OF 
CURVATURE 


| 


| 

| 
RADIATION iH \ 

| 

| 

| 


‘3g. 20.—Principles of Operation of High- 
d voltage Bucky Grid. 


9ve examination of such an object, the 
egher voltage would necessarily have to 
# used to detect discontinuities smaller 
an 2 per cent of the total thickness. 
nis geometry is of course extreme, but 
tserves to illustrate that, regardless of 
He shape of the object, the higher volt- 
se can allow a more thorough examina- 
m to be made. 
*Two methods for reducing scattered 
idiation have been devised at the High 
ioltage Laboratory which have yielded 
tisfactory results under certain con- 
tions. The technique of projecting 
he X-ray shadow for eliminating some 
tattered radiation consists of separat- 
'g the object from the film, thereby 
otaining an enlarged image on the film. 
he success of this method depends on 
e fact that the scattering has as its 
rigin the volume of the object; whereas 
he direct beam originates from the 
wget. Any separation of the film 
fom the object causes a greater relative 
jecrease in scattered intensity, as com- 
ared with the intensity of the direct 
nage-carrying beam. Sensitivities of 
ye order of 0.25 per cent through 5 in. 
f steel plate have been observed using 
ais technique. Comparing this figure 
‘ith the 0.5 per cent normally expected 
*hen no attempt is made to eliminate 
cattering, it can be seen that a substan- 
ial improvement in radiographic quality 
an be had. The practicability of this 
echnique depends upon the use of 
‘point source” X-rays. Otherwise, the 
adiographs so obtained would be greatly 
liffused and would thus contain less 
oformation than those made directly 
gainst the object. 
The exposures, using this technique, 
.re increased over the normal exposures 
or two reasons. The separation of the 
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film from the object, assuming that the 
object remains at the same position with 
respect to the target, increases the ex- 
posure because of the inverse-square 
law of intensity. The removal of the 
scattered radiation, which carries no 
information but merely blackens the 
film indiscriminately necessitates an 
increase in exposure. The resultant ex- 
posure would lie somewhere between the 
curve for “total beam” and that for 
“direct beam” as shown in Fig. 19. It 
has been shown that the scattered radia- 
tion accounts for the difference between 
the two curves at each voltage. The 
elimination of scatter at any voltage 
would increase the exposure but with the 
result that the exposure of the film would 
be more significant, because of the 
greater fraction of image-carrying radia- 
tion. The relative increase in exposure 


is less at 2 Mev than at lower voltages . 


because the scattering contribution is 
less. 

Another method of reducing scattered 
radiation at the film is the use of a spe- 
cially designed high-voltage Bucky grid. 
The principle of operation of this device 
is to prevent stray radiation from hitting 
the film by means of a series of lead 
grids passing continuously over the film. 
Figure 20 is a diagram of the function of 
this apparatus, and Fig. 21 shows a 
photograph of the unit constructed at 
the High Voltage Laboratory for use at 
2 Mey. The grids are so arranged that 
only the X-rays propagated radially 
from the target are allowed to pass 
through to the film. This modification 
of a device familiar to workers at lower 
voltages has been used to obtain radio- 
graphs exhibiting sensitivities of about 
0.1 per cent through 5 in. of steel plate. 
This degree of sensitivity approaches 
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Fig. 21.—Bucky Grid Designed for Operation at 2 Mev. 


the ultimate value (0.07 per cent) pre- 
dicted for the case in which there is no. 
scattering. 

The exposure increase attendant upon 
the use of the Bucky is caused by two fac- 
tors. The lead grids permit only half the 
film to be exposed at any instant; hence, 
an increase of a factor of 2 intheexposure 
is required, because of geometrical limi- 
tations of the apparatus. The elimina- 
tion of scattering is very nearly total, 
and exposures are read on the curve for 
“direct beam” in Fig. 19. To a greater 
degree than in the projection method, 
the elimination of scatter removes the 
fogging radiation that yields a decep- 
tively shorter exposure by virtue of the 
general blackening of the film. The 
disavantages of the Bucky grid are that 
the object must be of regular geometry 
and that unabsorbed radiation must not 
strike the apparatus. The reason for 
both of these qualifications is that, be- 
cause of the mass of the Bucky grid, it 
can become a scattering source itself if 
the radiation intensity impinging upon it 
is sufficiently great in comparison with 
the intensity reaching the film through 
the object. 


DiIscUSssION 


The characteristics of 2-Mev X-radia- 
tion from the electrostatic generator 
combine to make radiography at this 
voltage very versatile. The funda- 
mental investigations described in this 
paper reduce the problems of high-volt- 
age radiography to simple techniques. 
In summarizing the results of this re- 
search, the following facts are outstand- 
ing: 


1. The penetrating power and inten- 
sity of the radiation permit production. 
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radiography of sections up to 8 or 10 in. 
of steel and quantitative examination of 
objects as thick as 14 in. of steel and 
greater. 

2. The sensitivity and latitude, in 
combination with the high degree of 
definition, permit analytical investiga- 
tion of the volume of the object. In- 
homogeneities and internal structures 
are revealed in more detail both because 
of the small focal-spot size and because 
of the inherent contrast of the radiation. 

3. Objects that have an unfavorable 
geometry can be more effectively radio- 
graphed at 2 Mev than at lower volt- 
ages, because the scattering factor is 
much less for the high-voltage case. 
The problem of minimizing scattered 
radiation is more easily solved with 
2-Mev “point source’ X-rays beeause 
the scattering is less than at lower volt- 
ages and because of the small focal-spot 
size. 

4, Stereoscopic radiography can be 
very effectively conducted at 2 Mev by 
virtue of its penetration and because of a 
small focal spot. A natural stereo- 
scopic effect is more pronounced in thick 
sections. By recording the details of 
the object with more sharpness, the con- 
fusion usually met with the blending of 
stereoscopic radiographs is minimized. 

Some of the applications of 2-Mev 
X-rays to precision radiography have 
been discussed in another paper.'* It is 
found that the properties of this radia- 
tion are such as to yield radiographs of 
high quality through objects in which 
the orientation of internal parts must 
be ascertained with precision. 

There are some advantages to the use 
of higher-voltage X-rays. X-rays of 
energy higher than 2 Mev are useful in 
obtaining increased penetrating power 
and intensity and lessened scattering. 
The gains over 2 Mey are not, however, 
so remarkable as the improvements ob- 
tained in going from lower voltages to 2 


16K. A. Burrill, ‘Precision Radiography at 
Two-Milliqn Volts,’ Nondestructive Testing, Vol. 
No. 2, Fall, 1947 p. 42. 


Mev. Except for the radiography of 
very thick sections which, at 2 Mev, 
require several hours’ exposure, the use 
of higher voltages has no outstanding 
radiographic advantages. 

The downward trend of k/» decreases 
with increasing voltage as the Compton 
effect becomes less important and as the 
total absorption coefficient approaches a 
minimum value. Latitude continues to 
increase with higher voltages but with- 
out a corresponding increase in sensi- 
tivity. The production of X-rays be- 
comes more and more pronounced in the 
forward direction, tending to limit the 
useful cone of radiation. The spreading 
of photo- and Compton-electrons in the 
photographic emulsion tends to prevent 
the attainment of the fine definition 
attending 2-Mev precision radiography. 
At voltages greater than about 10 Mey, 


‘ the absorption coefficient for materials 


such as steel increases with voltage. 
Although the scattered X-rays may not 
represent so large a fraction of the total 
radiation, the penetration of the fogging 
radiation (which has lower energy) may 
be greater than that of the primary 
beam. The problem of protecting 
against this scattering would be more 
difficult to solve than at lower voltages. 

In reviewing the literature of radiog- 
raphy at lower voltages, it appears that 
2-Mev radiography is on a very firm 
foundation, because of the basic infor- 
mation obtained regarding the radio- 
graphic qualities of high-voltage radia- 
tion. The quantitative examination of 
the characteristics of the radiation of 
interest to theradiographer; the theoret- 
ical consideration of the fundamental 
processes involved; and the develop- 
ment of formulas to explain the magni- 
tude of the effects observed all serve to 
place 2-Mevy radiography on a very well- 
established basis. 


CoNCLUSION 


In the 2-Mey range, the absorption of 
X-radiation is fortunately dominated by 
the Compton process alone. For this 


+! 


reason, both theoretical treatment an 
quantitative application are conside; 
ably simpler than in either the con 

tional lower-voltage range or in th 
newer voltage range substantially high 
than 2 Mev. This relative simplicit; 


‘has made it possible within a few year; 


to survey systematically the fundamen; 
tal processes involved and to develop 
quantitative procedures for radiography 
in the voltage range discussed in thij 


paper. ; 
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mond M. Bell. No. 151, March, p. 88 
(TP96). 

Automotive Glazing with Plastics—George 
B. Watkins and Joseph D. Ryan. No. 
153, August, p. 65 (TP157). 

Some Fundamentals of Glass Adhesion— 
Frank Moser. No. 150, January, p. 51, 
(TP28). 

Glazing 

Automotive Glazing with Plastics—George 
B. Watkins and Joseph D. Ryan. No. 
158, August, p. 65 (TP157). 

Gloss 

Proposed Revised Tentative Method of 
Test for Specular Gloss of Paint Finishes 
(D 523-44 T). No. 150, January, p. 75 
(TP47). 

The Gloss Measurement of Paint Finishes 
—Richard 8S. Hunter. No. 150, January, 
p. 72 (TP44). 

Greases 

A Worker-Consistometer for Lubricating 
Greases—S. A. McKee and H. 8. White. 
No. 158, August, p. 90 (TP182); Dis- 
cussion, p. 97 (TP189). 

The Light-W eight®Cone for Penetration of 
Soft Greases—L. C. Brunstrum. No. 
154, October, p. 66 (TP224). 


H 


Hardness Testing 

Change in Hardness of a Metal Bar Under 
Low Cycles of Reversed and Pulsating 
Plastic Bending—Harry Majors, Jr. 
No. 155, December, p. 39 (TP247). 

A Means of Determining the Hardness of 
Wood and Modified Woods Over a 
Broad Specific Gravity Range—Richard 
C. Weatherwax, E. C. O. Erickson, and 
Alfred J. Stamm. No. 158, August, p. 
84 (TP176). 
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Heat Determination ; 

A Versatile Calorimeter for Specific 
Determinations—Harry Hill and Ray-) 

mond M. Bell. No. 151, March, p. 88 


QQ bi 
(TP96). | 


Heat Distortion H 

A New Interpretation of Heat Distortion) 
Data of Plastics—L. S. Moody and K, § 
B. Goldblum. No. 150, January, p. 55j 
(REZ). ‘ 

Hiding Power 

A Method for the Routine Determinaian ) 
of Dry Hiding Power of White Paints— 
F. C. Schmutz and J. M. Gallagher. No. 
153, August, p. 77 (TP169). 

High-Speed Radiography { 

Frankford Arsenal Experience with ae 
Speed Radiography—H. R. Thilo 
150, January, p. 69 (TP41). 

One-Millionth Second Radiography and) 
Its Development—Charles M. Slack 
and Louis F. Ehrke. No. 150, venue) 
p. 59 (TP31). 

Honorary Memberships 

Three Honorary Memberships Award 
No. 153, August, p. 16. 

Humidity 

The Effect of Fungi and Humidity on 
Plastic—John Leutritz, Jr. No. 152,2 
May, p. 88 (TP140). | 


I 


Ignition Temperature 
Discussion of Paper on the Ignition Tem- 
perature of Rigid Plastics. No. 15 
March, p. 66, (TP74). 
Impact Testing # 
Discussion of Paper on the Resistance to 
Impact Loading of Plastics. No. 158,: 
August, p. 59 (TP151); No. 154, | 
October, p. 45 (TP203). 
Effect of Fatigue on Tension-Impact Re- 
sistance—William H. Hoppmann, I1.] 
No. 155, December, p.36 (TP 244); 
Discussion, p. 38 (TP246). 
Induction Period Calculator 
Induction Period Calculator—E. L. Korb. 
No. 158, August, p. 99 (TP191). 
Industrial Wastes 
New Subcommittee on Water-borne In-4 
dustrial Wastes. No. 153, August, p.: 
34. 1 


Industrial Water 

Proposed Method for the ae of 
Steam. No. 151, March, p. 34. | 

Insulating Material 

A Versatile Calorimeter for Specific Heat. 
Determinations—Harry Hill and Ray-/ 
mond M. Bell. No. 151, March, p. 88: 
(TP96). 

International Soil Congress 

Report on International Soil Congress. | 
No. 153, August, p. 37. 


L 


Laminates ; 

Low-Pressure Moldings and Laminates—: 
T. Walter Noble. No. 151, March, Pp. 
77 (TP85). 

Lead Scavenging | 

Better Lead Scavenging Needed for A 
tion Gasoline—E. A. Droegemueller. 
No. 154, October, p. 53 (TP211). 

Low-Temperature “tT eatitig 

An Improved Low-Temperature Brittle- 
ness Tester—E. F. Smith and G. J. 
Dienes. No. 154, October, p. 46 (TP- 
204); Discussion, p. 49 (TP207). 

Lubricants 

The Thixotropic Characteristics of Lu- 
bricating Oil Greases—L. W. McLennan 
and G. H. Smith. No. 152, May, p. 71 
(TP128). ; 
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- 


Worker-Consistometer for Lubricating 
uareases—S. A. McKee and H. S. White. 
No. 153, August, p. 90 (TP182); Dis- 
pussion, p. 97 (TP189). 

cite 

omotive Glazing with Plastics—George 
. Watkins and Joseph D. Ryan. No. 
1.53, August, p. 65 (TP157). 


M 


BNo. 152, May, p. 80 (TP132); Dis- 
»eussion, p. 87 (TP139). 
‘hat’s in an Alloy?—John C. Kiszka. 
HNo. 151, March, p. 51 (TP59). 
‘fagnesium Oxychloride Cements 
‘sw Type Weighted Needles for Deter- 
‘mining the Setting Time of Magnesium 
1Oxychloride Cements—Harry E. Chis- 
holm. No. 154, October, p. 37 (TP195); 
Discussion, p. 39 (TP197). 
agnesium Sulfate Test 
ifect of Drying Time on Results of Mag- 
jesium Sulfate Soundness Tests—Del- 
mar L. Bloem. No. 152, May, p. 76 
1(TP128); Discussion, August, No. 153, 
ip. 81 (TP173). 
agnetic Strain Gage 
Stress-Strain Tester for Textiles Em- 
ploying a Magnetic Strain Gage—J. W. 


‘Ballou. No. 150, January, p. 38 
TP10) 
eetings 
aston: 
esearch. No. 153, August, p. 33. 


acago: 
anel on Value of Specifications in Pro- 
duction. No. 152, May, p. 44. 


‘Aluminum.” No. 155, December, 


16. 
esearch. No. 152, May, p. 42. 


ton: 
esearch. No. 151, March, p. 20. 
ns Angeles: 

Building Construction. 

ary, p. 12. 

Joint A.S.T.M.-S.A.E.-A.S.M.E. Meet- 

ing. No. 152, May, p. 41. 

“Smog Testing.” No. 155, December, 

p. 15. 

jew York: 

Domestic House Heating. 

December, p. 17. 

ew York: 

Controlled Heating and Superfast Cook- 
ing. No. 150, January, p. 12. 

Man-Made Crystals for Telephone Uses. 
No. 151, March, p. 18. 

Weather. No. 153, August, p. 33. 

hiladelphia: 

“The Five Outstanding Developments 
in Textiles During the Last Decade. 
No. 155, December, p. 67. 

“Good Design—On Purpose.” No. 

/ 155, December, p. 16. 

“When Metal Breaks.” No. 151, 
March. p. 21. 

‘Petroleum. No. 151, March, p. 21. 

“Ajuminum.’”’ No. 155, December, p. 

haeG. 

ittsburgh: 

“Weather and the Man, Particularly 
the Technical Man.” No. 155, 

~ December, p. 15. 

Japan Through the Eyes of a Metallur- 
gist. No. 152, May, p. 43. 


No. 150, Janu- 


No. 155, 


ecember 1948 


San Francisco: 
A.S.T.M. Officers at Joint Meeting with 
A.S.M.E. Members. No. 152, May, 


p. 42. 
First Pacific Coast Meeting of the So- 
ciety. No. 152, May, p. 30. 
Technical Program for 1949 Meeting 


Ene Developed. No. 154, October, ° 


p. 16. 
St. Louis: 
“Milestones in Metals.” No. 155, 
December, p. 18. 
Research. No. 152, May, p. 48. 
Washington: 

“The Five Outstanding Developments in 
Textiles During the Last Decade.” 
No. 155, December, p. 16. 

ee No. 155, December, p. 


Symposium on Organic Reagents for 
Metal Analysis (Abstracts). No. 
151, March, p. 31. 

Western New York-Ontario: 

“Materials for Gas Turbines.’”’ No. 153, 
August, p. 33. 

Annual Meeting in Atlantic City, Week of 

June 27, 1949. No. 155, December, 


p. 7. 

A.S.T.M. Spring Meeting. No. 150, 
January, p. 5. 

District Meetings in Dayton, Ohio, and 
Philadelphia. No. 150, January, p. 11. 

Extensive Technical Program, Committee 
Meetings, Exhibits, Features of 51st 
Annual Meeting. No. 152, May, p. 5. 

Fifty-first Annual Meeting. No. 150, 
January, p. 6. 

Interesting District Meetings Planned for 
Fall and Winter. No. 154, October, 


Deekde 

Interesting 1948 Photographic Exhibit. 
No. 153, August, p. 17. 

Much New Work on Standardization and 
Research in Materials Covered at 1948 
Committee Week. No. 151, March, 


p. 9. 

1949 Spring Meeting and Committee Week 
in Chicago, Week of February 28. No. 
155, December, p. 6. 

Notable Sessions at 1948 Annual Meeting. 
No. 153, August, p. 5. 

Technical Sessions, Committee Meetings, 
Exhibits, Promise Busiest Annual Meet- 
ing. No. 151, March, p. 5. 

Testing Equipment and Apparatus on 
Display in Eighth Apparatus Exhibit; 
Many New Instruments Shown. No. 
153, August, p. 17. 

Mortar 

Determination of the Air Content of 
Mortars by the Pressure Method— 
Thomas G. Taylor. No. 155, December, 
p. 44 (TP252). 

Proposed Method for Analyzing Fresh 
Mortar. No. 154, October, p. 21. 


N 


Nickel 

Papers on Cathode Nickel (Abstracts). 
No. 152, May, p_ 37. 

What’s in an Alloy?—John C. Kiszka. No. 
151, March, p. 51 (TP59). 

Nomenclature 

A.S.T.M. Code Systems for Aluminum 
Alloys and Magnesium Alloys—R. B. 
Smith. No. 151, March, p. 50 (TP58). 

Symbols and Nomenclature for Fatigue 
Testing. No. 153, August, p. 36. 

Nominating Committee 


1948 Nominating Committee. No. 150, 
January, p. 10. : t 
1949 Nominating Committee. No. 155, 


December, p. 12. 

Nondestructive Testing 

Scope of Committee H-7 to Cover Non- 
destructive Testing. No. 155, Decem- 
ber, p. 24. 
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O 
Oil 
Symposium on Cutting Oils: No. 151, 
March 
Water-Mixed Cutting Fluids—William 
H. Oldacre, p. 45 (TP53). 
Cutting Fluids—E. H. Reehl, p. 47 
(TP55) 
Correlation of Laboratory Tests of 
Cutting Fluids with Field Tests— 
D. J. Wangelin, p. 48 (TP56) 
Symposium on Service Experience with 
Inhibited Turbine Oils: No. 152, 


ay. 

An Evaluation of Inhibited Turbine 
Oils Versus Uninhibited Turbine Oils 
for Turbine Lubrication—M. D. 
Baker, p. 59 (TP111). 

Service Experience with Turbine Oils— 
C. L. Pope and O. V. Sprague, p. 62 
(TP114). 

The Care of the Lubricant and Main- 
tenance of the Lubricating System 
for Central Station Turbine Equip- 
ment—E. F. Walsh, p. 64 P (TP116). 

Steam Turbines and Their Lubrication 
—C. D. Wilson, p. 66 (TP118). 

The Thixotropic Characteristics of Lu- 
bricating Oil Greases—L. W. McLennan 
and G. H. Smith. No. 152, May, p. 71 
(ANP IGB))). 

Optical Materials 


Plastics as Optical Materialsk—H. R. 


Moulton. No. 151, March, p. 75 
(TP83). 

Organic Reagents 

Organic Reagents for Metal Analysis 


Covered in Washington Symposium. 
No. 151, March, p. 31. 

Oxidation Stability 

Induction Period Calculator—E. L. Korb. 
No. 1538, August, p. 99 (TP191). 

Oxychloride Cements 

New Type Weighted Needles for Deter- 
mining the Setting Time of Magnesium 
Oxychloride Cements—Harry H. Chis- 
holm. No. 154, October, p. 87 (TP195); 
Discussion, p. 39 (TP197). 


P 


Packaging 

The Use of Test Track in Developing Good 
Packaging and Carloading Methods— 
A. N. Perry. No. 155, December, p. 38 
(TP246). 

Paint 

The Gloss Measurement of Paint Finishes 
—Richard 8. Hunter. No. 150, Janu- 
ary, p. 72 (TP44). 

Measurement of Transparency of Surface 
Coatings—J. Gross, R. H. Kienle, L. A. 
Melsheimer, and KE. I. Stearns. No. 
153, August, p. 73 (TP165). 

Mechanical Operation of the Bird Film 
Applicator—A. E. Jacobsen and H. §. 
Jensen. No. 151, March, p. 95 (TP103). 

A Method for the Routine Determination 
of Dry Hiding Power of White Paints— 
F. C. Schmutz and J. M. Gallagher. 
No. 153, August, p. 77 (TP169). 

Paint—Servant of Industry (condensed 
version)—W. H. Lutz. No. 150, 
January, p. 14. 

The Preparation of. Uniform Films and 
Their Dependence on the Irregularities 
of the Base Surface—Stig Johanson. 
No. 155, December, p. 53 (f£'P261). 

Proposed Revised Tentative Method of 
Test for Specular Gloss of Paint Fin- 
ishes (D 523-44 T). No. 150, January, 
p. 75 (TP47).. 

Report on the Evaluation of Surface 
Treatment of Steel Prior to Painting— 
Prepared by Arnold J. Eickhoff. No. 
150, January, p. 77 (TP49). 
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Paper 

Load Concentration a oases Paper 
—J. H. Toulouse and P. J. Barcus. No. 
152, May, p. 77 (TP129). 

Penetration Cone 

The Light-Weight Cone for Palcintien of 
Soft Greases—L. C. Brunstrum. No. 
154, October, p. 66 (TP224). 

Petroleum Products 
see also Gasoline, Greases, Lubricants. 

Photoelectric Measurement of a Color 
Index of Liquid Petroleum Products— 
Louis Lykken. No. 154, October, p. 
68 (TP226). 

Photoelectric Measurement 

Photoelectric Measurement of a Color 
Index of Liquid Petroleum Products— 
Louis Lykken. No. 154, October, p 
68 (TP226). 

Photographic Exhibit 


Interesting 1948 Photographie Exhibit. 


No. 153, August, p. 17. 

Plastics 

Automotive Glazing with Plastics—George 
B. Watkins and Joseph D. Ryan. No. 
153, August, p. 65 (TP157). 

Discussion of Paper on the Ignition Tem- 
perature of Rigid Plastics, No. 151, 
March, p. 66 (TP74). 

Discussion of Paper on the Resistance to 
Impact Loading of Plastics. No. 153, 
August, p. 59-(TP151); No.. 154, 
October, p. 45 (TP208). 

The Effect of Fungi and Humidity on 
Plastics—John Leutritz, Jr. No. 152, 
May, p. 88 (TP140). 

Electrical Properties of Plastics—A. J. 
Warner. No. 1538, August, p. 60 
CEPI52). 

An Improved Low-Temperature Brittle- 
ness Test—E. F. Smith and G. J. 
Dienes. No. 154, October, p. 46 
(TP204); Discussion, p. 49 (TP207). 

Low-Pressure Moldings and Laminates— 
T. Walter Noble No. 151, March, p. 
77 (TP85). 


The Mechanism of Plasticization in 


Plas No. 152, 
May, p. 90 (TP142); Discussion, p. 92 
(TP144). 


Metals and Plastics—Robert G. Chollar. 
No. 152, May, p. 80 (TP182); Dis- 
cussion, p. 87 (TP1389). 

A New Interpretation of Heat Distortion 
Data of Plasties—L. 8. Moody and 
K. B. Goldblum. No. 150, January, 
joe ey) (ear) 

Plastics as Optical 
Moulton. No. 151, 
(TP83). 

Research Problems in Plastics Requiring 
Investigation. No. 150, January, p. 
1 


Materials—H. R. 
March, p. 75 


Tensile Stress-Strain Relationships of 
Laminated Plastics for Small Strains— 
J.J. Lamb and B. M. Axilrod. No. 151, 
March, p. 59 (TP67). 

The Use of the Rossi-Peakes Flow Tester 
in Measuring the Apparent Viscosity of 
Plastics at Temperatures from 115 to 
175 C.—F. E. Piech and W. E. Gloor. 
No. 151, March, p. 70 (TP78). 

Plexiglas 

Automotive Glazing with Plastics—George 
B. Watkins and Joseph D. Ryan. No. 
153, August, p. 65 (TP157). 

Polish 

Discussion of Paper on Measurement of 
Metal Polish Performance. No. 150, 
January, p. 49 (TP21). 

Polymers 

Theories of Adhesion as Applied to the 
Adhesive Properties of High Polymers. 
—Charles J. Seiler and A. D. McLaren. 
No. 155, December, p. 50 (TP258). 
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President’s Address and Talks 

If Doctor ‘Marburg Came Back Today— 
T. A. Boyd. No. 158, August, p. 55 
(TP147). 

President Templin Speaks at Several 
District Meetings. No. 155, December, 


De ds 

Research—Everybody’s Doing It Now— 

/ T. AC Boyds Noo 152. May. py 53 
(TP105). - 

Pressure Method 

Determination of the Air Content of 
Mortars by the Pressure Method— 


Thomas G. Taylor. No. 155, December, 
p. 44 (TP252). 

Program, Annual Meeting 

Provisional Program. No. 152, May, p 
IY 


Protective Coatings 
Measurement of Transparency of Surface 
Coatings—J. Gross, R. H. Wienle, L. A. 


Melsheimer, and E. I. Stearns. No. 
153, August, p. 73 (TP165). 
Proving Rin ng 


Dynamic Calibration Method Uses Modi- 
fied Proving Ring—R. C. A. Thurston. 
No. 154, October, p. 50 (TP208). 

Publication Schedule 

Publication Schedule for 1948-1949. No. 
153, August, p. 22. 


R 


Radiography 

Frankford Arsenal Experience with High- 
Speed Radiography—E. R. Thilo. No. 
150, January, p. 69 (TP41). 

An Investigation of Radiography in the 
Range from 0.5 to 2.5 Volts—W. W 
Buechner, R. J. Van de Graaff, H. 
Feshbach, E. A. Burrill, A. Sperduto, 
and L. R. McIntosh. No. 155, Decem- 
ber, p. 54 (TP262). 

One-Millionth Second Radiography and 
Its Development—Charles M. Slack 
and Louis F. Ehrke. No. 150, January, 
p. 59 (TP31). 

Research 

Le as amid erybody’s Doing It Now— 
T. A. Boyd. No. 152, May, p. 53 
(TP105). 

Rockwell Hardness 
See Hardness Testing. 

Rossi-Peakes Flow Tester 

The Use of the Rossi-Peakes Flow Tester 
in Measuring the Apparent Viscosity of 
Plastics at Temperatures from 115 to 
175 C.—F. E. Piech and W. E. Gloor. 
No. 151, March, p. 70 (TP78). 

Rubber-Like Material 

Measurement of Volume Resistivity of 
Electrically Conducting Rubber-Like 
Material—R. F. Miller. No. 151, 
March, p. 91 (TP99). 

Rust 

A Visual Rating System for Rusted Steel 
Specimens—Harry L. Faigen. No. 
154, October, p. 39 (TP197). 


Sampling of Steam 

Proposed Method for the Sampling of 
Steam. No. 151, March, p. 34. 

Sand 

Effect of Drying Time on Results of Mag- 
nesium Sulfate § 
mar L. Bloem. No. 152, Mais p. 76 
(TP128); Discussion, No. 153, August, 
p: 81 (TP173). 

Sandwich Construction 

New Technical Committee on Structural 
Sandwich Constructions (C-19) Organ- 
izes. No. 153, August, p. 35. 
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Scavenging Agent 
Better Lead Scavenging 
Aviation Gasoline—E. A. Droegemuelli 
ler. No. 154, October, p. 53 (TP 21): 
Schools +; 
Many Schools and Faculty Members a) 
Leeaergu sec No. 155, Dee 
ber, p. 7 
Service Experience 
Symposium on Service Experience 
Inhibited Turbine Oils: No. 
May. 
An_ Evaluation of Inhibited T 


for Turbine Lubrication—M. 
Baker, p. 59 (TP111). : 
Service Experience with Turbine Oils— 
C. L. Pope and O. VY. Sprague, p. 6 
(TP114). 
The Care of the Lubricant and Mainii 
tenance of the Lubricating System fof 
Central Station Turbine Equipmen i 
E. F. Walsh, p. 64 (TP116). 
Steam Turbines and Their Lubrication 
—C. D. Wilson, p. 66 (TP118). 
Service Wearing Tests 
Service Wearing Tests—E. N. Ditton 
No. 152, May, p. 93 (TP145). 
Setting Time 
New Type Weighted Needles for Deters 
mining the Setting Time of Magnesium 
Oxychloride Cement—Harry E. Chis 
holm. No. 154, October, p. 37 (TP195): 
Discussion, p. 39 (TP197). 
Shipping Materials ; 
Loading Concentration on Corrugate 
Paper—J. H. Toulouse and P. J. Bareus: 
No. 152, May, p. 77 (TP129). 7 
Simulated Service Testing 
The Use of Test Track in Developing Gooc 
Packaging and Carloading Methods 
A. N. Perry. No. 155, December, p. 3 
(TP246). 
Soundness Tests 
Effect of Drying Time on Results of Ma 
nesium Sulfate Soundness Tests—Dell 
mar ‘LL. Bloem. No. 152, May, p. 7 


‘ 


(TP128); Discussion, No. 153, Auge 
p. 81 (TP17 3). 
Specific Gravity | 


A Means of Determining the Hardness ¢ 
Wood and Modified Woods Over : 
Broad Specific Gravity Range—Richars 
C. Weatherwax, E. C. O. Erickson, and 
Alfred J. Stamm. No. 153, August, ef 
84 (TP176). 

Standards and Standardization 
Actions on Steel, Rubber, and Othe: 
Standards. No. 151, March, p. ta. 
A Large Number of Current Standardizay 
tion Projects in Technical Committees 

No. 153, August, p. 25. 

List of New and Revised Tentatives witli 
Serial Designations. No. 153, August, f= 
21. 

New Specifications for Facing Brick. Ne 
150, January, p. 7. 

Numerous Actions on Standards Sub 
mitted to Members for Letter Vote 
No. 158, August, p. 30. 

Several New Specifications and Test: 
Accepted. No. 154, October, p. 5. 
Society Approves Standards on Steel Arc 

Welding Electrodes and Plastics. 4 
153, August, p. 24. 
Steel : 
Chenee in Hardness of a Metal Bar Und 
Low Cycles of Reversed and ee 
Plastic Bending—Harry Majors, J 
No. 155, December, p. 39 (TP 247). 

Metals and Plasties—Robert G. Cholla 
No. 152, May, p. 80 (TP132); Discus 
sion, p. 87 (T P1389). 

Report on the Evaluation of Surface Treat 
ment of Steel Prior to Painting—P 
pared by Arnold J. Eickhoff. No. 15( 
January, p. 77 (TP49). 


December 194 


Visual Rating System for Rusted Steel 

»/Specimens—Harry L. Faigen. No. 154, 

©} October, p. 39 (TP197). 

-sress-Strain Test 

») Stress-Strain Tester for Textiles Em- 

“ploying a Magnetic Strain Gage—J. W. 

» Ballou. No. 150, January, p. 38 (TP10). 
firface Coatings 


ri ment of Steel Prior to Painting—Pre- 
spared by Arnold J. Hickhoff. No. 150, 
peuary, p. 77 (TP49). 

ols 


i oo of Synthetic Fibers, Including 
“Glass, in the Textile Industry—Rene 
*Bouvet. No. 150, January, p. 20. 


ae 


gension Testing 

Mffect of Fatigue on Tension-Impact Re- 
#sistance—William H. Hoppmann II. 
No. 155, December, p. 36 (TP244); 
Discussion, p. 38 (TP246). 

Wensile Stress-Strain Relationships of 
Laminated Plastics for Small Strains—J. 
‘} J. Lamb and B. M. Axilrod. No. 151, 
March, p. 59 (TP67). 

est Track 

he Use of Test Track in Developing Good 
Packaging and Carloading Methods— 
A.N. Perry. No. 155, December, p. 38 
(TP246). 

‘etraethyl Lead 

etter Lead Scavenging Needed for Avia- 
tion Gasoline—H. A. Droegemueller. 
No. 154, October, p. 53 (TP211). 

in 

Vhat’s in an Alloy?—John C. Kiszka. 
No. 151, March, p. 51 (TP59). 

extiles 

pplication of Synthetic Fibers, Including 
lass, in the Textile Industry—Rene 
Bouvet. No. 150, January, p. 20. 
Yleasurement and Elimination of Inertia 
Effects in Textile Testing Equipment by 
Means of Electric Strain Gages—Her- 
| bert F. Schiefer. No. 150, January, p. 


Studying the 

Wear Test Meter—Seaman J. Tanen- 

haus and Gerald Winston. No. 154, 

_ October, p. 74 (TP232). 

Service Wearing Tests—E. N. Ditton. 
No. 152, May, p. 93 (TP145). 

A Stress-Strain Tester for Textiles Em- 


ploying a Magnetic Strain Gage—J. W. 


Ballou. No. 150, January, p. 38 
(TP10). 
Symposium on Flammability: No. 150, 
January 


Flammability of Textiles for Garment 
Page eeniroress Bonnet, p. 29 


Flameproofing in Theory and Practice— 
R. W. Little, p. 34 (TP6). 

The Retailer’s Viewpoint on the Flam- 
mability of Textiles—Charles W. 
Dorn, p. 36 (TP8) 

Thixotropy 
The Thixotropic Characteristics of Lu- 
bricating Oil Greases—L. 


and G. H. Smith. No. 152, May, 
Pela Pi23). 

Timber 
See Wood. 

Transparency 


Measurement of Transparency of Surface 
Coatings—J. Gross, R. H. Kienle, L. A. 
Melsheimer, and E. I. Stearns. No. 153, 
August, p. 73 (TP165). 

Turbine Oils 

Symposium on Service Experience with 

Inhibited Turbine Oils: No. 152, 


May. 

An Evaluation of Inhibited Turbine Oils 
Versus Uninhibited Turbine Oils for 
Turbine Lubrication—M. D. Baker, 
p09 CORI); 

Service Experience with Turbine Oils— 
C. L. Pope and O. V. Sprague, p. 62 
(TP114). 

The Care of the Lubricant and Main- 
tenance of the Lubricating System for 
Central Station Turbine Equipment— 
E. F. Walsh, p. 64 (TP116). 

Steam Turbines and their Lubrication— 
C. D. Wilson, p. 66 (TP118). 


V 


Vegetable Fiber Gaskets 

Fungus Resistance of Treated Vegetable 
Fiber Gaskets—Sigmund Berk. No. 
150, January, p. 46 (TP18). 

Viscosity 

The Use of the Rossi-Peakes Flow Tester in 
Measuring the Apparent Viscosity of 
Plastics at Temperatures from 115 to 
175 C.—F. E. Piech and W. H. Gloor. 
No. 151, March, p. 70 (TP78). 

Volume Resistivity 

An Instrument for Determining the 
Volume and Bulk Density of Granular 
Materials—William . Gross and John 
C. Goshorn. No. 151, March, p. 55 
(TP63). ; 

Measurement of Volume Resistivity of 
Electrically Conducting Rubber-Like 
Material—R. F. Miller, No. 151. 
March, p. 91 (TP99). 


W. McLennan . 


WwW 


Water 

Proposed Method for the Sampling of 
Steam. No. 151, March, p. 34. 

Wear Test 

Service Wearing Tests—E. N. Ditton. 
No. 152, May, p. 93 (TP145). 

Report of the A.S.T.M. Task Group 
Studying the Wyzenbeek Precision 
Wear Test Meter—Seaman J. Tanen- 
haus and Gerald Winston. No. 154, 
October, p. 74 (TP232). 

Weighted Needles 

New Type Weighted Needles for Deter- 
mining the Setting Time of Magnesium 
Oxychloride Cements—Harry EH. Chis- 
holm. No. 154, October, p. 37 (TP 
195); Discussion, p. 39 (T'P197). 

Whitewares 

Committee C-21 on Whitewares. No. 
153, August, p. 35. 

Windows 

Automotive Glazing with Plastics—George 
B. Watkins and Joseph D. Ryan. No. 
153, August, p. 65 (TP157). 

Windshields 

Automotive Glazing with Plastics—George 
B. Watkins and Joseph D. Ryan. No. 
153, August, p. 65 (TP157). 

Wood 

A Means of Determining the Hardness of 

Wood and Modified Woods Over a Broad 
Specific Gravity Range—Richard C. 
Weatherwax, E. C. O. Erickson and 
Alfred J. Stamm. No. 153, August, p. 84 
(PAG) 

Wyzenbeek Test Meter 

Report of the A.S.T.M. Task Group 
Studying the Wyzenbeck Predision 
Test Meter—Seamen J. Tannenhaus 
and Gerald Winston. No. 154, October, 
p24 (EP232). 


xX 
X-ray : 
See Radiography. 
Z 
Zinc 


The Action of ‘Chromic Acid” on Zine 
Coatings—D. J. Swaine. No. 154, 
October, p. 52 (TP210). 

Change in Hardness of a Metal Bar Under 
Low Cycles of Reversed and Pulsating 
Plastic Bending—Harry Majors, Jr. 
No. 155, December, p. 39 (TP247). 

Metals and Plastics—Robert G. Chollar, 
No. 152, May, p. 80 (TP132); Discus- 
sion, p. 87 (TP139). 
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Index to Authors of Technical Papers 
1948 ASTM Bulletins 


While the Author Index does not list authors according to alphabetic 
sequence and the titles of some of the papers are condensed, it is be- 
lieved the information as presented will be of service. 


are given in the Subject Index. 


January 1948—No. 150 


Symposium on Flammability 
Freppric Bonnet—Flammability of Textiles for Garment Purposes 
R. W. Lirrte—Flameproofing in Theory and Practice 
Cuartes W. Dorn—The Retailer’s Viewpoint on the Flammability 

of Textiles. 

J. W. Battou—A Stress-Strain Tester for Textiles Employing a Mag- 
netic Strain Gage 

Herpert F. Scuiprer—Measurement and Elimination of Inertia 
Effects in Textile Testing Equipment 

Siamunp Brrk—Fungus Resistance of Treated Vegetable Fiber 
Gaskets 

Frank Moser—Some Fundamentals of Glass Adhesion 

L. S. Moopy anp K. B. GotpptumM—A New Interpretation of Heat 
Distortion Data of Plastics 

CHarutes M. Srtack anp Louris F. Earxe—One-Millionth Second 
Radiography and Its Development 

E. R. Tarto—Frankford Arsenal Experience with High-Speed Radiog- 
raphy 

RicHarp 8. Hunter—The Gloss Measurement of Paint Finishes 

ARNOLD J. E1ckHorr—Report on the Evaluation of Surface Treatment 
of Steel Prior to Painting 


March 1948—No. 151 


Symposium on Cutting Oils 
Wiiiiam H. Otpacre—Water-Mixed Cutting Fluids 
EK. A. Rrest—Cutting Fluids 
D. L. Wancerin—Correlation of Laboratory Testing of Cutting 

Fluids with Field Tests 

R. B. Smrra—A.8.T.M. Code Systems for Aluminum Alloys and 
Magnesium Alloys 

J. C. Kiszka—What’s in an Alloy? 

Witiiam E. Gross anp Joun C. GosHorn—An Instrument for De- 
termining the Volume and Bulk Density of Granular Materials 

J. J. LAMB anv B. M. Axtnrop—Tensile Stress-Strain Relationships of 
Laminated Plastics for Small Strains 

N. P. Sercuxin—Discussion of a paper on ‘Ignition Temperature of 
Rigid Plastics’ 

I. E. Prece anp W. E. Guroor—The Use of the Rossi-Peakes Flow 
Tester in Measuring the Apparent Viscosity of Plastics 

H. R. Moutron—Plastics as Optical Materials 

T. WattER NopteE—Low-Pressure Moldings and Laminates 

H. P. Mutssner anp E. W. Merritt—Some Factors Affecting Ad- 
hesive Bond Formation 

W. F. Bonwitt anv I. E1spn—Quantitative Evaluation of Corrosive 
Conditions 

Harry Hint anp Raymonp M. Bretit—A Versatile Calorimeter for 
Specific Heat Determinations 

R. F. Mirtpr—Measurement of Volume Resistivity of Electrically 
Conducting Rubber-Like Material 

A. E. JAcOBSEN AND H. 8. JeEnseEN—Mechanical Operation of the 
Bird-Film Applicator 


May 1948—No. 152 
T. A. Boyp—Research—Everybody’s Doing it Now 


Symposium on Turbine Oils 

M. D. Baxer—An Evaluation of Inhibited Turbine Oils Versus Unin- 
hibited Turbine Oils for Turbine Lubrication 

C. L. Porr anp D. V. Spracur—Service Experience with Turbine 
Oils 

Ernest F. WatsH—The Care of the Lubricant and Maintenance 
of the Lubricating System for Central Station Turbine Equipment 

C. D. W1itson—Steam Turbines and Their Lubrication 
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Further details 


L. W. McLennan anv G. H. Smita—The Thixotropic Characteristics 
of Lubricating Oil Greases 

DetmarR L. Bromm—Effect of Drying Time on Magnesium Sulfate, 
Soundness Tests 

J. H. Toutousn anp P, J. Barcus—Load Concentration in Corrugate 
Paper 

Rosert G. CHottar—Metals and Plastics 

Joun Leutritz, Jr.—The Effect of Fungi and Humidity on Plastics 

J. Kpnnetu CravEr—The Mechanism of Plasticization in Plastics 

E. N. Dirron—Service Wearing Tests 


August 1948—No. 153 


T. A. Boyp—If Doctor Marburg Came Back Today 

A. J. Warner—Electrical Properties of Plastics 

Grorce B. WATKINS AND JosErH D. Rran—Automotive Glazing wit 
Plastics 

J. Gross, R. H. Kienin, L. A. Mensuermmr, ann E. I. STEARNS 
Measurement of Transparency of Surface Coatings 

F. C. Scumutz anp J. M. GattaguerR—A Method for the Routin 
Determination of Dry Hiding Power of White Paints 

Ricuarp C. WEATHERWAX, E. C. O. Erickson, AND ALFERD J. STAN 
—A Means of Determining the Hardness of Wood and Modifie 
Woods Over a Broad Specific Gravity Range 

S. A. McKee anp H. S. WuittzE—A Worker-Consistometer : for Lu- 
bricating Greases ; 

E. L. Kors—Induction Period Calculator. 


October 1948—No. 154 


Harry E. CutsHoum—New Type Weighted Needles for Determinin 
the Setting Time of Magnesium Oxychloride Cements 

Harry L. Fatoen—A Visual Rating System for Rusted Steel Speci-» 
mens 

E. F. Smita anp G. J. Dizenss—An Improyed Low-Temperatur 
Brittleness Test 

R. CA. Tone ON = Diynaeiia Calibration Method Uses Modified¥ 
Proving Ring 

D. J. SwainsE—The Action of ‘‘Chromic Acid” on Zine Coatings 

E. A. DrorGEMUELLER—Better Lead Scavenging Needed for A’ 
tion Gasoline 

D. H. Gremn, J. C. Kratzer, ann P. I. Emca—Requirements of an 
Engine Antifreeze and Methods of Evaluation 

L. C. BrunstrumM—The Light-Weight Cone for Penetration of Soft 
Greases 

Lovis Lyxxen—Photoelectric Measurement of a Color Index of’ 
Liquid Petroleum Products 

Seaman J. TANENHAUS AND GpRALD Winston—Report of the 
A.S.T.M. Task Group Studying the Wyzenbeek Precision Wear Test 
Meter 


December 1948—No. 155 


W.C. Appr ann F, M. Hownett—A Method of Calibrating Extensome- : 
ters 

Wiiu1am H. Hoppmann II1—Effect of Fatigue on Tension-Impact Ro-: , 
sistance 

A. N. Perry—The Use of a Test Track in Developing Good Packaging 
and Carloading Methods 

Harry Masors, Jr.—Change in Hardness of a Metal Bar Under Low | 
Cycles of Reversed and Pulsating Plastic Bending 

Tuomas G. TayLor—Determination of the Air Content of Mortars by | 
the Pressure Method 

CuarLes J. Shiner anp A. D. McLarmen—Theories of Adhesions as | 
Applied to the Adhesive Properties of High Polymers 

Stra JoHanson—The Preparation of Uniform Films and Their De-| 
pendence on the Irregularities of the Base Surface 

W. W. Burcuner, R. J. VAN pp Graarr, H. Fesupacu, BE. A. Bur- 
RILL, A. SperDuTO, AND. L. R. McInrosa—An Investigation of 
Radiography in the Range from 0.5 to 2.5 Million Volts 


December 1948 


is Bats Wyzenbeeck Test Meter 
Our attention has just been called to a 
wv errors in the paper by Tanenhaus and 
fnston on “Report of the A.S.T.M. Task 
“,oup Studying the Wyzenbeek Precision 
year Test Meter,” published in ASTM 


tlould have indicated the breaking 
“rength as 121.3 lb. 

Identifications of the various sections of 
*g. 4 on page 78 were left off. Tests on 
ye left-hand group of Herringbone speci- 
/ fens were made using No. 0 emery paper, 


finum oxide cloth. The specimens are so 
/$ranged in each group so that the left ver- 
sal row is for Warp, the next row for Fill- 
‘g, the next row Warp Folded, and the 
th row Filling Folded. The horizontal 


‘>ttom, tests made by Company B, C, D, 
|, F, and K, respectively. 

‘)In notes d and e under Table VI, p. 80, 
she equations for upper and lower control 
mits should have shown the last value 


ha fraction: 2¢/+/28 and 2c/+/56. 


Elementary Mechanical Vibrations 


A RECENTLY published book 

th the subject of Elementary Mechanical 
ibrations, written by Austin H. Church, 

rofessor of Mechanical Engineering at 
ew York University, is based upon 
Purses given at New York University to 
arious groups. It is written for those 
ho have had the usual engineering courses 
fh mechanics and calculus. With this 
fackground, little difficulty should be ex- 
erienced in understanding the subject 
hatter. Extensive use of examples has 
‘een made to clarify the text, and at the 


Damped Forced—Single Degree of Free- 
dom; Undamped Vibrations—Two De- 
grees of Freedom; Multimass Torsional 
Systems; Equivalent Torsional Systems; 
Multimass Lateral Systems and Balanc- 
ing. The book is about 200 pages and is 
well illustrated. Itis published by Pitman 
Publishing Corp., 2 W. 45th Street, New 
York City, at a list price of $3.25. 


Study of Engineering Registration Laws 


A. M. Sareent, Doctor of 
Engineering and Registered Professional 
Engineer of Detroit, has published an in- 


- teresting and informative “Study of En- 


gineering Registration Laws.” This anal- 
ysis embodies a rather complete study 
of the registration laws and their general 
implications in each of the 48 states, in 
the territories of Alaska, Hawaii, Puerto 
Rico, and in all but one of the Canadian 
provinces. The author, a Past-President 
of the American Society of Tool Engineers, 
and General Manager of the Pioneer En- 
gineering & Manufacturing Co., has 
studied the subject at close range for many 
years, and this is the first such work which 
has appeared. It is the purpose of the 
discussion to examine objectively the 
public necessity for such laws, to call at- 
tention to the effects strict enforcement 
would have upon industry and society 
in general, to discuss the general require- 
ments of the laws and to point out some of 
the potentially dangerous practices open 
to administrative officials who are granted 
broad and vaguely defined powers. 

This 60-page booklet (84 by 5% in., 
paper bound), issued on a nonprofit basis, 
can be obtained from Dr. A. M. Sargent, 
19669 John R. St., Detroit 3, Mich. 
Prices are as follows: single copy, $.75; 
10 copies, $6.75; 50 copies, $30.00; 100 


Symposium on Spectroscopy 


Tue Society for Applied 
Spectroscopy has announced a “Sympo- 
sium on Spectroscopy,” to be held on Janu- 
ary 4, 1949, at the Lecture-Hall, Old 
World Building (Socony-Vacuum Training 
Center), 65 Park Row, New York City, at 
8:00 p.m. The speakers and topics are as © 
follows: 


Dr. Colon of Merck & Co. NGSpectrophotes 
metric Determination of Benzyl Peni- 
cillin”’ 

Mr. Wiley of the National Lead Co. 
Laboratories, ‘‘A Vibration Isolation 
Mounting” 

Mr. North of the Titanium Pigment 
Laboratories, ‘Addition of Silver Salts 
for Intensifying Impurities in Titanium 
Spectra” 

Mr. VanDien, Consulting Engineer, “The 
Fluorine Band Spectra.” 


Professor Henry H. Hausner, Chairman 
of the Public Relations Committee, 
Society for Applied Spectroscopy, may be 
addressed at New York University, Uni- 
versity Heights, New York 53, N. Y 


Standardization—Dynamic 


Tuat Standardization is not 
static, but on the contrary is dynamic, is 
the conclusion of an article by Lester 
Benoit, General Secretary, Manufacturers 
Standardization Society of the Valve and 
Fittings Industry, in the June issue of In- 
dustrial Standardization. The concluding 
paragraph of this article which had the 
title “Valve and Fittings Industry Uses 
Standards for Savings’ is as follows: 
“Tt would seem that in an energetic indus- 
try such as ours, which has worked on 
standardization problems for so many 
years, the job should have been completed 
long ago. Exactly the opposite is true. 


d of each chapter problems (with an- copies, $52.50; 1000 copies, $450.00; In spite of the fact that MSS has- the 
wers) are given by which the reader may carrying charges prepaid. largest membership at any time in its 
ast his grasp of the material treated. history and has the greatest number of 

The several chapters of this handbook technical committees working, we still 
over Introduction; Undamped Free Vi- have one of the largest programs ahead of 
rations—Single Degree of Freedom; us, proving again a statement once made 
Jndamped Forced Vibrations—Single De- by D. P. G. Agnew and one which I am 
ree of Freedom; Damped Free Vibra- fond of repeating—‘ ‘Standardization is 
ions—Single Degree of Freedom; not static—it is dynamic.’ ” 
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THE WAYNE LABORATORIES PENNIMAN & BROWNE, INC. 


Chemists Bacteriologists Established 1896 
Consultants . 

Technical Service Research for Industry 
Metallurgy, Paints, Bitumens, Oils, Ceramics, Cement 
and Concrete. Inorganic and General 
Physical ee Technical Photography, Microscopy, 


e ANALYSTS ° 


Laboratory and Field Service 


aterworks, Sewage, Waste Disposal Research Testing Inspection Sampling 
17 E. Main St. Waynesboro, Pa.} 341 ST. PAUL PLACE e BALTIMORE 2, MD. 
SAM TOUR & CO., INC. Cincinnati 


Mechanical, Chemical, Metallurgical 
Engineers — Consultants Industrial Research and Development 
Specializing in Plastics 
Physical, Electrical, and Chemical Testing 


308 W. Fourth St. 


Research & Development Laboratories 


44 Trinity Place New York 6,N. Y. 
THE JAMES H. HERRON COMPANY 


ST.JOHN X-RAY 
LABORATORY 


CALIFON, N. J. 


Established 1925 
PHONE: CALIFON 49 


NATIONAL SPECTROGRAPHIC 
LABORATORIES, INC. 


6300 Euclid Avenue Cleveland 3, Ohio 


Specializing in Spectroscopy 
Qualitative and Quantitative Analysis 


Engineers, Chemists, Metallurgists 
Consulting, Inspecting, Testing 
Physical, Chemical, Metallographical & X-Ray Laboratories 
1360-1364 West Third St., Cleveland, Ohio 


FRANK L. GREENFIELD COMPANY, Inc. 
Inspections Tests Reports 
Structural Steel, Mill, Shop & Field. 
Concrete Equipment, Machinery, Lumber, 
Welding Inspection, Approved by N. Y. c 

Domestic and Export 
Woolworth Building, New York 7, N. Y. 


Offices in All Principal Citie 
Telephone BEekman 3-9225 Cable ““PRESIDENT" 


PATZIG TESTING LABORATORIES 
ENGINEERING INSPECTION 
TESTS - ANALYSES - RESEARCH 
EQUIPMENT - APPLIANCES 
MATERIALS & PRODUCTS 
Ingersoll Ave. & 23rd St. Des Moines, lowa 


SOUTHWESTERN LABORATORIES 


Consulting, Analytical Chemists and 
Testing Engineers 


CHEMISTS ENGINEERS 
Public Service Testing Laboratories, Inc. 
Chemical, Physical, Biological 
Tests and Analyses 
Certified Marine Chemists— — Corrosion Experts 
. Samplers — — — Research Studies 


381 Fourth Avenue New York 16,N. Y. 


FOSTER D. SNELL, INC. 


Chemists — Engineers 
Our chemical, engineering, bacterio- 
logical and medical staff with com- 
pletely equipped laboratories are pre- 
pared to render you Every Form of 
Chemica! Service. 
Write today for a copy of Booklet #8 
The Chemical Consultant and Your Business 
29 W. 15th Street New York 11, 


@ ELECTRICAL 


TESTING LABORATORIES INC 


Specializing in technical services to those 
intent upon GOOD QUALITY 


2 East End Avenue at79 th St. NewYork 21-N-¥- 
a 


Inspections; Testing and Chemical Work 


Fort Worth, Dallas, Houston, and 
Corpus Christi, Texas 


W. B. COLEMAN & CO. 
Metallurgists-Chemists-Engineers 
Spectroscopic Analysis 
Chemical and Physical Testing 
Metallurgical Investigations 
Boiler Water Conditioning 
Consultation Service 


9th & Rising Sun Ave., Philadelphia 40, Pa. 


United States Testing Company, Inc. 
Hoboken, N. J. 
Testing ® Inspection * Consulting 
Product Development & Research 


Boston e Chicago ® Los Angeles ® New York 
Philadelphia © Woonsocket 


Bosth é 


EY PROFESSIONAL CARDS $e 


On this page are announcements by leading organizations and eee of their services. 


— 
7 
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Shilstone Testing Laboratory 


NSPECTING AND CONSULTIN 
CHEMISTS & ENGINEERS 
CARGO SURVEYORS 
New Orleans, La. Houston, Tex. 
Corpus Christi, Tex. 
Inspection at all Leading Industrial Centers 


ROBERT W. HUNT COMPANY 


Testing & Research Laboratories aspection, Tests, Consultation,Research ENGINEERS 


CHEMICAL, PHYSICAL, X-RAY, 


METALLURGICAL, CEMENT end == —= 
CONCRETE LABORATORIES. =e ar 


Cincinnati 2, Ohio] 475 w, Jackson Blvd., CHICAGO, And All Large Cities 


Metallurgists Chemists 


NEW YORK TESTING 
LABORATORIES, — INC. 


80 WASHINGTON STREET, NEW YORK 6,N. Y. 
Consulting and Research Engineers 


Mechanical, Physical and Electrical Tests, 
Inspections on all materials. 


LUCIUS PITKIN, 
ESTABLISHED 1885 
Metallurgical Chemists & Consultants 
Analysis —Sampling— Assaying 
Spectrography— Metallography 
-Corrosion Studies—Research 
PITKIN BLDG., 47 FULTON ST., N. ¥. 7, N. ¥. 


INC. 


The Oldest Commercial Laboratory 
in America 


BOOTH, GARRETT & BLAIR 
Established 1836 
Analytical and Consulting Chemists 
Samplers and Weighers 


228 South Ninth Street Philadelphia 7, Pa. 


South Florida Test Service 


Testing - Research - Engineers 
Development and testing of materials and 
products. Predetermination of durability and 
permanency by actual exposure or service 

tests. 
4201 N. W. 7th Street, 
Miami 34, Fla. 


Established 
1931 


A. W. WILLIAMS 
INSPECTION COMPANY 
Timber and Timber Treatment Inspections 


Also 
Complete Chemical and Physical Testing 
Laboratories 
EXECUTIVE OFFICE: Mobile, Alabama 
BRANCH OFFICES: New York, N. Y., St. Louis, Mo., 
Eugene, Ore. 


LEDOUX & COMPANY, INC. 
Chemists, Assayers, Engineers 
Samplers and Weighers 
155 SIXTH AVE. 


NEW. YORK; -13;-N.-Y: 
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